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Editorial Policy 


Photographic Science and Engineering is dedicated to the advancement 


of the knowledge and application of photography and other 
directly related sciences. Its pages are open to all who 
wish to report on new studies dealing with the theory of 
photosensitive systems, the design of photographic instru- 
ments and apparatus useful in the treatment of photographic 
materials, photographic optics and illuminants, the use of 
photography for scientific or engineering measurement or 
recording, and photographic instrumentation and data 
recording. Only original papers should be submitted 
except on special invitation. 


Manuscripts should be typed double-spaced on white bond paper 


Graphs, 


with 1'/,-inch margins all around. Literature references 
should be exact, and should include titles of papers and 
journals, names of authors, numbers of volumes and pages, 
and year of publication. Book references should include 
title of volume, names of authors, publisher, number of 
edition, year of publication, and chapter and pages cited. 


charts, and other line illustrations should conform to good 
usage such as given in the American Standards Association 
Document Y-15, ‘‘A Guide for Preparing Technical Illustra- 


tions for Publication and Projection.’’ Continuous-tone 
photographs should be made on 8 by 10-inch glossy paper 
and should show pertinent image detail sufficiently clearly 
to permit reduction to fit a 3-inch column in this journal. 
All illustrations should be numbered in soft blue pencil on 
the back to correspond with captions typed on a separate 
page. Tables should also be submitted on separate pages 
appropriately identified. An abstract should accompany 
each manuscript. 


All papers submitted for publication will be reviewed by members 


of the Editorial Review Board and if not accepted will be 
returned to the author, provided a self-addressed envelope 
and specific instructions are furnished. Published papers 
become the property of the Society and are protected by 
appropriate copyrights. Authors receive five copies of 
issues in which their contributions appear. Additional 
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not assume responsibility for material in transit, nor 
guarantee publication of unsolicited material. 
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The Beginnings of Photography in America 


Frank Smitu, U.S. Army Signal Corps Engineering Laboratories, Fort Monmouth, N.J. 


Available historical records show that daguerreotypy was first practised in New York City 
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late in 1839, when a few men, including Professor Samuel F. B. Morse, Dr. John W. Draper, 
D. W. Seager, Alexander Simon Wolcott, and Dr. James R. Chilton, started more or less inde- 
pendently to experiment with the process. The record shows also that Wolcott played a 
leading part, if not the leading part, in the introduction and development of the new science in 
America, and by virtue of his inventions and contributions he may well be called America’s first 
photographic engineer. This paper presents a brief review of the work carried out by these 


early investigators. 


According to Taft,' details of the daguerreotype proc- 
ess (Figs. 1 and 2) first became known in America 
through a small illustrated pamphlet, written in 
French, that arrived on the packet “British Queen” 
in New York City on Sept. 20, 1839, only 33 days after 
the official announcement by Francois Arago at a 
mecting of the French Academy of Sciences in Paris. 
Fortunately, daguerreotypy was fostered in Amer- 
ica by a small number of scientifically and technically 
minded men who discerned in the process an inven- 
tion of major importance. Among them, all residents 
of New York City, were Professor Samuel F. B. 
Morse, portrait painter and inventor of the telegraph; 
Dr. John W. Draper, Professor of Chemistry and then 
President of New York University; D. W. Seager, 
an English gentleman interested in the process and in 
general scientific matters; Alexander Simon Wolcott, 
instrument maker and manufacturer of dental supplies, 
and his partner, John Johnson; Dr. James R. Chilton, 
Analytical Chemist; and Francois Fauve-Gouraud, 
lecturer on daguerreotypy and publisher of one of the 
first two photographic manuals in America. These 
men procured the necessary apparatus and chemicals 
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Fig. 1. Daguerreotype camera by Giroux, 1839. (Photo courtesy 
of George Eastman House, Inc.) 


and began the work that launched daguerreotypy 
in America, prompted new discoveries in the field, 
and soon led to the granting of the first photographic 
apparatus patent in the United States. 


S. F. B. Morse and the Daguerreotype Process 


Samuel F. B. Morse (Fig. 3) was born at Charles- 
town, Mass., April 27, 1791, and was graduated from 
Yale College in 1810. He was a founder of the Na- 
tional Academy of Design in 1825, was its first presi- 
dent (1826-45), and was renowned as a portrait painter 
and as inventor of the electromagnetic telegraph. 
However, it is with his less well-known work in 
daguerreotypy that we are concerned here. 

According to Taft,' Morse was the first American 
to come into close contact with Daguerre and to view 
the results of his invention, while visiting in France 
in the winter of 1838-39. 

Morse’s account of this visit, together with de- 
scriptions of the pictures, was published in a letter to 
his brother's paper, the New York Observer, on April 
20, 1839, and undoubtedly was the first mention of 
the process to appear in America. He commented 
that the daguerreotype was “‘one of the most beauti- 
ful discoveries of the age.’’ In his letter, Morse 
referred to his early experiments at Yale, where he 


Fig. 2. Cross section of Daguerre’s camera. 
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Fig. 3. Professor Samuel F. B. Morse and the daguerreotype camera 
which he constructed in 1839. (Photo courtesy of the Smithsonian 
Institution.) 


Fig. 4. One of the first two cameras made in America, constructed 
by Samuel F. B. Morse in 1839. (Photo courtesy of the Smithsonian 
Institution.) 
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Fig. 5. Dr. John William Draper, associate of Samuel F. B. Morse in 
the study of daguerreotypy. (Photo courtesy of the Smithsonian 
Institution.) 


Fig. 6. Daguerreotype camera constructed by Dr. John W. Draper in 
1839. (Photo courtesy of the Smithsonian Institution.) 
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studied chemistry under Professor Silliman and was 
much interested in photography. He wrote: ‘‘l 
don't know if you recollect some experiments of mine 
in New Haven many years ago when I had my paint- 
ing room next to Professor Silliman’s—experiments to 
ascertain if it were possible to fix the image of the 
camera obscura. I was able to produce different 
degrees of shade on paper dipped into a solution of 
nitrate of silver, by means of different degrees of 
light; but finding that light produces dark and dark 
light I presumed the production of a true image to be 
impracticable and gave up the attempt.” 

Morse is sometimes credited with having brought 
the process to America, owing to his contact with 
Daguerre in Paris, but it is doubtful that he did 
since none of the records indicate that Daguerre dis- 
closed details of his discovery at their meeting. 

After details of the process had become known, 
Morse built a camera (Fig. 4) late in 1839 and started 
to experiment, primarily with the intent of producing 
“‘likenesses’’ or portraits. Morse’s camera was one of 
the first two made in America; it is now in the Na- 
tional Museum, Washington, D.C. 

In the spring of 1840, Morse opened a professional 
studio in association with Dr. John W. Draper at New 
York University and for a time was so successful that 
daguerreotypy became his sole source of income. He 
also taught daguerreotypy for a fee and is reputed to 
have instructed Mathew Brady and Edward Anthony. 


Dr. John W. Draper and His Researches in 
Daguerreotypy 


John W. Draper, M.D., LL.D. (Fig. 5), was born in 
England in 1811, received his early education at the 
University of London, and was awarded his medical 
degree at the University of Pennsylvania in 1836. 
He was appointed Professor of Chemistry at New York 
University in 1838 and became its president in 1850. 
Dr. Draper was an outstanding fh sort scientist, 
historian, and philosopher, and was noted for his 
researches in radiant energy. Most of the papers 
relating to his work were published in his scientific 
memoirs in 1878.° It was these researches on the 
effect of light on chemicals that led him to take up 
daguerreotypy in association with Samuel F. B. 
Morse. 

In his address to the French Chamber of Deputies, 
Arago had stated that a slight advance in daguerreo- 
typy would make it possible to take portrait photo- 
graphs. Acting on this lead, Draper constructed a 
camera with a double convex non-achromatic lens and 
immediately started experiments in portrait photogra- 
phy (Fig. 6). It is recorded that some of his best 
results were secured with a common spectacle lens of 
14-inch focal length, mounted at the end of a cigar 
box. A full account of some of Draper's researches in 
daguerreotypy is contained in a paper published in the 
London, Edinburgh and Dublin Philosophical Maga- 
zine & Journal of Science, September 1840. * 

His greatest contribution to the infant science of 
photography during its first few months in America 
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was in the taking of a successful daguerreotype of 
the moon on Dec. 18, 1839. The exposure required 
20 minutes and the diameter of the image was one 
inch. An account of this experiment appears in the 
Philosophical Magazine referred to and also in his 
“Scientific Memoirs."’ 

Prior to his work in daguerreotypy, Draper per- 
formed some notable experiments on detecting the 
sun's spectrum by means of photography. He wrote: 
“In 1834, when my attention was first drawn to these 
subjects I began to make prismatic analyses by the 
aid of sensitive paper and some of my earliest at- 
tempts were directed to the detection of these fixed 
lines... At that time I was employing sensi<ive paper, 
made with bromide of silver, precisely as has been 
subsequently done in Europe—a number of the results 
were published in the American Journals during the 
year 

In the summer of 1842, Draper successfully photo- 
graphed Fraunhofer’s lines of the sun's spectrum on a 
daguerreotype plate. He was also one of the first in 
America to use the daguerreotype process for photo- 
micrography and prepared many photomicrographs 
for use in his classes. 


D. W. Seager and America’s First Photograph 
and Photographic Exposure Table 


Although Seager played a leading part in the intro- 
duction of photography to America, little is known of 
him beyond the fact that he was an English gentle- 
man and was interested in scientific matters in gen- 
eral and daguerreotypy in particular. 

Seager devised the first photographic exposure 
table published in America (Fig. 7) and perhaps the 
world, but perhaps is best known for having made 
the first photograph in America® (Fig. 8) on Sept. 
27, 1839, one week after the process became known 
in New York.* Taft' states that the photograph was 
exhibited at Dr. Chilton’s laboratory on Broadway, 
New York, on Sept. 30, 1839 (see page 6, below). 
It showed part of St. Paul's Church on lower Broad- 
way, surrounding shrubbery and houses and a corner 
of the Astor House. The picture was made in bright 
sunlight and required an exposure time of 8 to 10 
minutes. The exposure table devised by Seager 
covered the period from October to February and it 
recommended exposure times of from 5 to 70 minutes 
for various conditions of illumination. The table 
was first published in the journal, ““The American 
Repertory of Arts, Sciences and Manufactures’’ for 
March 1840, and later was reproduced in Dr. Chilton’s 
manual. 

For a few months, Seager gave public lectures on 
the process in New York and then dropped from public 
notice. 


* There is some doubt as to the exact date on which this picture 
was made. Seager’s contemporaries state that it was made on 
Sept. 27, 1839. Seager in a letter written in November of the same 
year states that it was made on Sept. 16, 1839. This would be a full 
four days before the arrival of the description of the process in 
America. 
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Fig. 7. The first photographic exposure table published in America. (From The American Repertory of Arts, Sciences and Manufactures, Vol. & 
March 1840.) 


Alexander Simon Wolcott and His Photographic 
Inventions 


Wolcott was born in 1804 and received his early 
training in the mercantile business. However, he 
soon turned to things more technical and one of these 
was optics, a subject in which he became well versed. 

Wolcott started a business with John Johnson late 
in the summer of 1839 at 52 First Street, New York, 
and under the firm name of Wolcott and Johnson en- 


gaged in instrument making and the manufacture of 
dental supplies. It was here that he conducted 
many of his experiments and perfected many of the 
inventions that would justify his being nominated 
America’s first photographic engineer. 

While Wolcott's contributions to the new profes- 
sion were numerous, he is perhaps best known as the 
recipient of the first U.S. photographic patent, U.S. 
No. 1,582, granted May 8, 1840, and covering a 
‘Method of Taking Likenesses by Means of a Con- 
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Fig. 8. Part of autograph letter by D. W. Seager in which he claims 
to have taken a daguerreotype on Sept. 16, 1839. (Courtesy of 
George Eastman House, Inc.) 


cave Reflector and Plates so Prepared as That Lumin- 
ous or Other Rays Will Act Thereon’’® (Figs. 9 and 
10). The purpose of the reflector was to provide 
more light than could be secured with the refractive- 
type lens on Daguerre’s camera. 

John Johnson,’* Wolcott's partner,* and James J. 


* It may be of some interest to note that the second photographic 
patent issued in America was granted to Wolcott's partner, John 
Johnson,* on Dec. 14, 1841, and covered a device used for polishing 
daguerreotype plates. 


Fig. 10. Wolcott's reflector camera, U. S. Patent No. 1,582, May 8, 1840. 
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Milne sees. 


A Prather 


Fig. 9. Patent drawing from the first photographic patent issued in 

America. U. S. Patent No. 1,582, May 8, 1840, to A. S. Wolcott, 

for “Method of Taking Likenesses by Means of a Concave Reflector 

and Plates so Prepared as That Luminous or Other Rays Will Act 
Thereon.” 


Mapes,’ writing in various publications of their time, 
described the invention of the reflector camera and also 
the taking of the first portrait photograph in America 
on Oct. 6, 1839. Johnson wrote: “‘On the morning 
of the 6th day of October, 1839, I took to A. Wolcott's 
residence a full description of Daguerre’s discovery. 
Wolcott completed a sketch of the camera and also 
made one on that date. . .Having duly arranged the 


(Photo courtesy of the Smithsonian Institution.) 
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Fig. 11. System of studio lighting utilizing sunlight as devised by 
Wolcott. (From Eureka: or The Journal of the National Association of 
Inventors, Vol. 1, Oct. 1845.) 


camera, I| sat for five minutes and the result was a 
profile miniature on a plate not quite */s of an inch 
square. . . Thus with much deliberation and study 
passed the first day in daguerreotype—little dreaming 
or knowing into what a labyrinth such a beginning 
was hastening us."’ 

Thus that first day's work encompassed the design- 
ing and constructing of a new camera and the making 
of the first photographic portrait in America. 

Wolcott also devised a system of natural lighting 
for portraiture (Fig. 11) that employed two movable 
plane mirrors arranged in an open window to direct 
the rays of light onto the sitter. However, since 
the reflected sunlight was found to be too intense, 
an attempt was made to decrease it by means of screens 
of muslin and tissue paper. When these were found 
to decrease the light too much, Wolcott suggested 
the use of blue glass, but this could not be obtained 
readily and it was decided to use a glass trough filled 
with copper sulphate. However, the copper sulphate 
soon decomposed, whereupon blue glass window 
panes were obtained and installed. This use by Wol- 
cott of diffusing screens and filters is probably their 
first application in photography. Wolcott also was 


Fig. 12. Dr. James R. Chilton, publisher of the first photographic 
manual in America. (From The Photographic and Fine Arts Journal 
February 1857.) 
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the first to employ a head rest and background in 
portraiture. 

Finding himself very successful in his work with 
the daguerreotype process, Wolcott opened a portrait 
studio on March 13, 1840, at the corner of Broadway 
and Chambers Street, New York. Available records 
indicate that it was the first professional photographic 
studio in America, antedating Morse’s by a few weeks. 
Prior to this venture, however, Wolcott had decided 
to introduce his improved system abroad and in Feb- 
ruary 1840 his partner's father, John Johnson, Sr., 
left for England to this end. Johnson, Sr., arranged 
with Richard Beard of London for patenting and 
using the Wolcott system in England. They opened 
their first photographic studio in London in midsum- 
mer 1840 and iasteelienaly business proved to be good, 
so good in fact that Wolcott himself went to London 
in 1841 and remained there for three years. During 
this period, he introduced his system in other English 
cities and towns. On Sept. 18, 1843, Wolcott and 
Johnson, Sr., took out English patent No. 9,672!! 
for “‘Improvements in Photography and in the Appli- 
cation of the Same to The Arts.” 

Wolcott also originated one of the first ‘‘quicks”’ 
or accelerators, a solution of water, bromine, iodine, 
and chlorine, which was used to render daguerreotype 
plates more light sensitive. 

Wolcott died in Stamford, Conn., on Nov. 10, 1844, 
at the age of 40,'* thus cutting short a brilliant and 
prolific career in the new science of daguerreotypy.'* 
At the time of his death, he was working on a glass 
negative and had shown such substantial — 
that, had he lived, he might well have perfected it 
before its actual appearance in 1848. 


Dr. James R. Chilton and the First Photographic 
Manual 


Historical records indicate that James R. Chilton'* 
(Fig. 12) was born in New York City on Nov. 9, 
1808, and that he was graduated from college in 1834 
with high honors. He was a practicing physician, 
an analytical chemist of note, and was credived with 
being a man of science, a photographic artist and a 
pioneer in photographic chemistry. There is also evi- 
dence to indicate that Chilton handled various photo- 
graphic supplies, particularly chemicals, that his 
establishment at 263 Broadway was a clearing house of 
information pertaining to the new science and that 
many daguerreotypists exhibited their work there. 

It is likely that Chilton backed Edward Anthony, 
founder of the firm of Ansco, in the latter's first com- 
mercial venture in photography; however, his greatest 
fame stems from his publication of America’s first 
photographic manual," a pamphlet of 16 pages illus- 
trated with 23 woodcuts, which he issued in 1840" 
(Fig. 13). Its title page reveals that the contents 
were extracted from the publication, ‘‘American 
Repertory of Arts, Sciences and Manufactures,’’ pub- 
lished in March 1840," and a note on page 1 states 
that it was ‘‘translated from the original paper of 
Jj. L. M. Daguerre, by J. S. Memes, LL.D.”’ 
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Dr. Chilton’s manual is notable for several features, 
of which the most interesting are the woodcut illus- 
trations of Daguerre’s camera obscura as adapted to 
photographic icnsiee. A description of this cam- 
era includes the statement that “‘the object glass is 
achromatic and periscopic. Its diameter is 21 milli- 
metres and its focal distance 38 millimetres.’’ A mir- 
ror was attached outside the lens for reversing the 
image. 

Another interesting feature of the manual is that it 
contains the first photographic exposure table pub- 
lished in America, prepared by D. W. Seager, as al- 
ready described. 

An indication of American ingenuity at that time is 
contained in the section ‘‘Observations’’ which states: 
‘It could not, however, be supposed that the peculiar 
spirit of American enterprise would rest satisfied with 
this; and, accordingly, no sooner had those engaged 
in the experiments fully satisfied themselves that the 
process was practically given, than they almost im- 
mediately conceived it possible to effect similar 
results by more simple and less expensive means.”’ 
The “‘more simple and less expensive means’’ were, 
briefly: the substitution of a single meniscus glass 
(lens) for Daguerre’s costly combination; dispensing 
with the use of nitric acid; polishing the plate with 
dry well-levigated rotten stone; and the substitu- 
tion of a shallower iodine box for the deeper box of 
Daguerre. 


Daguerreotypy in Philadelphia and Boston 


Work on daguerreotypy was started in Philadelphia 
and Boston soon after its inception in New York. 
One significant development during this period was 
the publication in Philadelphia of a partial transla- 
tion of Daguerre’s Manual by Dr. John F. Frazer of 
the University of Pennsylvania, in the November 1839 
issue of the Journal of the Franklin Institute. Al- 
though many details of the process had been published 
in various American newspapers of the day, notably a 
complete reprint of an English translation in the 
New York Observer for Nov. 2, 1839, this was the 
first recorded instance of Daguerre’s Manual being 
published in an American scientific journal. That it 
did much to further the growth of daguerreotypy in 
America, particularly in the Philadelphia area, can- 
not be denied. When one realizes that this transla- 
tion was published within a very few weeks of the 
arrival of the first detailed description of the process in 
America, one can gain some idea of the rapidity with 
which the early investigators worked. 

An early professional daguerreotypist of Philadel- 
phia was Robert Cornelius, a lamp manufacturer, who 
made and exhibited a daguerreotype portrait in 
November 1839. '* 

However, Joseph Saxton, an employee of the U.S. 
Mint, had already made the first daguerreotype in the 
city on Oct. 16, 1839. It was a picture of the Ar- 
senal and High School taken from a window in the 
Mint. 

Another early worker in daguerreotypy, particu- 
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Fig. 13. Title page of the first photographic manual published in 
America by Dr. James R. Chilton. (From ‘'A Full Description of The 
Daguerreotype Process: as Published by M. Daguerre.") 


larly its chemistry, was Dr. Paul Beck Goddard of the 
Department of Chemistry, University of Pennsylvania, 
who discovered in December 1839 that bromine acted 
as an accelerator on daguerreotype plates. 

A full account of the part played by workers in 
Philadelphia in the introduction of photography in 
America is contained in an excellent review by Julius 
F. Sachse, published in the Journal of the Franklin 
Institute for April 1893.” 

Another pioneer who was one of the first in Amer- 
ica to publish a manual on daguerreotypy was Fran- 
cois Fauve-Gouraud. He arrived in New York 
shortly after Daguerre’s process was announced, 
ostensibly as a representative of Daguerre. Workin 
at first with Samuel F. B. Morse and later alles 
ently, Gouraud gave public lectures on the process as 


as 
AS PUBLISHED BY M. DAGUBRRE | 
j 
‘ 


DESCRIPTION 


or THE 


DAGUERREOTYPE PROCESS, 


A SUMMARY 


M. GOURAUD’S PUBLIC LECTURES, 
ACCORDING TO THE PRINCIPLES OF 
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WITH A 
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BOSTON: 
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1840. 


Fig. 14. Title page of Francois Fauve-Gouraud's manual, one of the 
first photographic manuals published in America. (Courtesy of the 
New York Public Library.) 


well as exhibitions. Late in 1839 he departed for 
Boston where he continued these activities. 

In the summer of 1840, Dutton and Wentworth 
printed a pamphlet by Gouraud entitled, **‘Descrip- 
tion of the Daguerreotype Process, or a Summary of 
Mr. Gouraud'’s Public Lectures, According to the 
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Principles of M. Daguerre. With a Description of a 
Provisory Method for Taking Human Portraits’’*! 
(Fig. 14). Gouraud’s pamphlet has been considered 
at times as the first separately published manual in 
America; however, this is open to question since 
Chilton’s manual appears to antedate Gouraud's 
pamphlet. 
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Biologically Safe Cobalt 60 Sensitometer 


W. C. Branpsma, R. J. Panos, ano T. T. Resour, Photo Products Department, 
E. I. du Pont de Nemours & Co., Inc., Parlin, N.J. 


| A biologically safe device has been constructed which exposes photographic film to gamma 
radiations from the radioisotope Cobalt 60 and is used primarily for quality control testing of 
industrial x-ray film. Eleven planar surfaces of electrolytically deposited Cobalt 60 which 
have a total activity of about 0.5 millicurie make up the exposure source. An exposure time of 
16 hours for high-speed no-screen x-ray film is achieved by placing film within one millimeter 
of the planar surfaces. The device occupies only about 3 cubic feet of space and is sufficiently 
mobile to permit ready transfer from one location to another. The average radiation intensity 
of 4 milliroentgen per hour at the surface of the device and about | milliroentgen per hour one 
foot from the device permits loading and unloading of photographic film strips without heavy 


shielding. 


Within the last few years, the use of radioactive iso- 
topes as exposing sources for industrial radiographs 
has been increasing. Film manufacturers have 
wanted quality control methods which would simu- 
late the industrial practice of exposing x-ray film to 
such radiation. The sensitometer described here was 
designed to facilitate routine exposures to Cobalt 60 
radiation. Previous exposing devices' employed 
radioactive isotopes of such intensity as to require 
elaborate shielding. This sensitometer was designed 
with biological safety as a prime consideration. The 
use of relatively small quantities of Cobalt 60 ensured 
safety and in addition obviated the need for storage 
caves or rooms with extensive shielding. 


Design of Instrument 


The requirements of a weak source and a relatively 
short exposure time were satisfied by placing the film 
adjacent to the source. This arrangement is practical 
if area sources of radiation are employed. Such 
sources were made by electroplating metallic Cobalt 
60 on thin flat metallic strips. A typical strip is 25 
mm long, 1 cm wide, and 0.016 inch thick. Eleven of 
these strips, plated with different quantities of Cobalt 
60, were placed side by side in order of increasing 
intensity on a platen, and carefully attached to it. 
Strips of sample film, disposed at right angles to the 
exposing sources were placed in near contact with the 
exposing radiation. By this method, several strips 
of sample film can be exposed simultaneously (Fig. 1). 

The radioactive strips were prepared by Tracerlab,* 
by electroplating Cobalt 60 on 0.016-inch thick 
metallic strips. The variation in radiation inten- 
sity from each strip caused by non-uniform plating was 
about +15 per cent. This variation was determined 

Received 10 March 1957. 

* Tracerlab, Inc., 1601 Trapelo Road, Waltham 54, Mass. 


by means of photographic tests in which densities of 
film exposed to various regions of the strip were 
compared to the density of film with known exposure 
characteristics. The approximate total amount of 
Cobalt 60 on each strip is given in Table I. 


TABLE | 
Cobalt 60 Activity of Various Strips 


Activity 


Strip Number ‘Microcuries ) 


an 


The platen contains grooves into which the radio- 
active strips were placed. This construction provides 
facility for permanent sealing of the isotope. In 
addition, an adhesive material was applied to the 
strips before they were inserted in the grooves and, 
finally, a sheet of 20-gauge aluminum was placed over 
the platen surface. This aluminum sheet is sufh- 
ciently thick to absorb beta rays (average energy of 
0.32MEV) which are emitted by the Cobalt 60; it 
also prevents possible abrading of metallic Cobalt 
from the platen. 

From the exterior, the sensitometer is a box approxi- 
mately 18 by 18 by 22 inches. Within this box is a 
simple rack and pinion mechanism for raising and 
lowering the platen which contains the radioactive 
strips of Cobalt. The test photographic strips are 
attached by means of clips to a tray and the tray is 
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Fig. 1. Arrangement of sample film with respect to radiating source. 


put into the bottom of the sensitometer box, where it 
rovides the floor onto which the platen can be 
to rest. 

The operation of the instrument (Fig. 2) is as 
follows. The platen is raised in the cabinet to its 
uppermost position for film loading. A film holder 
which can accommodate fourteen sensitometric strips 
is then inserted into the cabinet. The sensitometer 
is loaded under safelight conditions (Fig. 3). While 
the film holder is being placed in the cabinet, a lock- 
out mechanism prevents the platen from descending 
from its uppermost position. After the film holder 
is in position, the platen is lowered to make contact 
with the film and remains there for the duration of 
the exposure. When the platen is in the exposure 
position, another lockout mechanism prevents the 
removal of the film holder from the cabinet. After 
exposure, the platen is raised and the exposed film 
strips are removed from the device. 


External Radiation 


The radiation at a distance of 1 meter from the 
platen is less than 0.5 milliroentgen per hour. The 
maximum radiation intensity at the surface of the 
sensitometer box is 10 milliroentgens per hour. 


TABLE Ii 


External Radiation in Milliroentgens Per Hour 


At Surface One Foot From Surfac 


Location Platen Down Platen Up Platen Down Platen Up 
Front 2 3 0.5 1.5 
Left Side 2 3 0.5 se 
Top 0.8 4 0.5 1 
Right Side 5.5 10 2 2 

Back 4.5 7 1 2 


Fig. 2. 


Fig. 3. 
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Fig. 4. Typical density values along an exposed film strip. 


This intensity occurs at the right wall of the sensitom- 
eter, which is inaccessible to personnel. At the 
loading position of the sensitometer, the radiation 
intensity is 3.0 milliroentgens per hour. The sensitom- 
eter is kept in a small storage room where personnel 
occupancy is at most two hours per week. A more 
complete tabulation of radiation intensity of the 
sensitometer is given in Table II. 


Calibration of Radioactive Platen 


After the sensitometer was assembled, the film 
exposure plane was calibrated in terms of radiation 
intensity, in order to permit quantitative evaluation 
of film being tested. First, film was exposed to a 
known intensity of radiation from a relatively intense 
Cobalt 60 source. Concurrently, film was exposed in 
the sensitometer. Then, all samples of film were 
developed simultaneously. A curve of density versus 
dosage was plotted from the data of experiments with 
known exposure. The radiation intensity in the 
exposing plane of the sensitometer could then be 
determined by comparing densities along a sample 
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film with the curve. To ensure reproducibility of 
density readings, a jig was constructed for positioning 
of the film strip in a densitometer. The density at 
the fixed location in each step was arbitrarily called 
the step density. Calibration of the radioactive 
platen has shown that values of radiation intensity 
for a representative sensitometric film position extends 
from 850 to 10 milliroentgens per hour. With an 
exposure of 16 hours, high-speed no-screen industrial 
x-ray film receives sufficient exposure to yield densities 
of approximately 6.0. 

To ensure reproducibility of dosage, compensation 
tor the natural decay of the isotope is made by increas- 
ing the exposure time at regular intervals. This 
change in exposure is approximately 1 per cent in- 
crease per month. 

A plot of density versus distance along an exposed 
and developed sensitometric strip is given in Fig. 4. 
The density was read by means of an ERPI Model 
RA1100C densitometer utilizing a rectangular aper- 
ture of .015 inch. There is no sharp demarcation 
between steps, owing to the interaction effect of 
neighboring radioactive strips. Because of this inter- 
action, the radiation beneath a specific radioactive 
strip is the sum of radiations from all strips and 
considerable exposure occurs in regions which are not 
beneath a radioactive strip. 


Conclusions 


The Cobalt 60 sensitometer provides a means of 
routinely and reproducibly testing industrial x-ray 
film with Cobalt 60 gamma radiation in comparative 
safety. Calibration of the entire exposing plane 
is required. The main advantage is the use of very 
weak sources that promote a high factor of biological 
safety. During storage, no extensive shielding is 
required. In addition, the radiation intensity is 
sufficiently low to eliminate the need for elaborate 
remote controls during loading and unloading. 
Consequently, the hazard to personnel is reduced. 
The small size of the device and the relatively low 
construction cost are additional advantages. 
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Characteristics of Super Anscochrome Film 


A. F. Girrorp anv F. H. Geruarpt, Development Department, Ansco, Binghamton, N.Y. 


Super Anscochrome is a new reversal color film with an Exposure Index of 100 on normal proc- 
essing. Characteristic curves, reciprocity failure data, and processing information for the 
new film are given and its performance compared to that of regular Anscochrome Film. The 
effects of processing modifications on film speed and gradation are demonstrated and the 
conclusion drawn that useful results may be obtained at an Exposure Index of 200. 


Two new reversal color films were introduced in 1955! 
that have an Exposure Index (EI) 32 when processed 
according to the manufacturers’ recommendations. 
These films, Anscochrome and Kodak E-2 Ekta- 
chrome, are about three times as fast as previous 
reversal color materials that were generally avail- 
able. The increase in film speed was achieved through 
advances in emulsion technology and did not entail 
a loss in maximum density or an increase in contrast 
or granularity. As expected, these new products 
greatly expanded the usefulness of reversal color films, 
particularly in scientific and engineering fields, but 
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Fig. 1. H & D curves of Super Anscochrome and Anscochrome films. 
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unexpectedly created an almost immediate demand for 
still higher film speed. 

Such demand could be satisfied in instances where a 
perceptible loss in maximum density and an increase in 
contrast were acceptable through modified processing 
techniques. This prompted the publication of recom- 
mendations for extending the first and color develop- 
ing times for Anscochrome Film to secure exposure 
index values up to 125.» However, the requests for a 
color film that would incorporate high speed as well as 
normal contrast, granularity, and maximum density 
persisted and led to the development of Super Ansco- 
chrome Film. This film was released in April 1957. 
It is balanced for daylight illumination and has an 
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Fig. 2. H & D curves of the three-layer average of Super Ansco- 
chrome Film normally processed (El 100) and Anscochrome Film force- 
processed (El 125). 
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2 

Fig. 3. Reciprocity failure characteristics of Super 2 
Anscochrome Film. “a 
> 
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EI 100 when processed in standard Anscochrome Film 
processing solutions at normal Anscochrome process- 
ing times (see Table I). 

Characteristic curves of Super Anscochrome Film 
are shown in Fig. 1. These were obtained from sensi- 
tometric strips exposed on a IB type Ansco Rotating 
Drum Sensitometer, Model 21, for !/2) second to a 
2350K light source filtered with a Corning DF 185 
Filter. The strips were processed normally (Table I) 
and the characteristic curves plotted with an Ansco 
Recording Color Densitometer, Model 3. Character- 
istic curves of Anscochrome Film obtained under the 
same conditions are shown for comparison. It will 
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be noted that the average speed difference between the 
two films is from 1'/» to 2 f stops and that their 
maximum densities and gradation are similar, except 
for the somewhat steeper toe gradation of Super 
Anscochrome Film. The increased toe gradient 
enhances the ability of the film to record highlight 
detail under flat lighting conditions that often pre- 
vail in work requiring the use of a high-speed film. 
The good curve conformity of regular Anscochrome 
Film has been maintained in the new product. 

The differences in tone reproduction between Super 
Anscochrome Film processed normally to EI 100 and 
regular Anscochrome Film forced in processing to EI 


Fig. 4. H & D curves of the three-layer average of Super Anscochrome 
Film processed over a range of developing times at 68F. 


First Dev. Color Dev. Exposure 
in minutes in minutes Index 
A 14 14 80 
B (Normal) 16 14 100 
€ 19 18 150 
D 22 18 200 
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TABLE | 
Super Anscochrome Processing Procedure 


Minutes at 68F 


Solution 
First Developer (502-A2) 
Short Stop (860) 
Hardener (901) 
Wash 
Re-exposure 
Color Developer (607) 
Short Stop (860) 
Hardener (901) 
Wash 
Bleach (716-1) 
Wash 
Fixer (800B) 
Wash 
Final Rinse 


1,200 ft/c/sec on cach side 


~ 


| 


125 are most readily apparent from composite char- 
acteristic curves (Fig. 2). The superior tone reproduc- 
tion of Super Anscochrome Film at this speed level is 
supplemented by better color reproduction and better 
curve conformity. 

Super Anscochrome Film has little reciprocity fail- 
ure, especially in the exposure time range of 0.0006 to 
0.1000 wound le. 3). Its latent image stability and 
aging characteristics are similar to those of regular 


GIFFORD AND GERHARDT 


PS&E, Vol. 1, 1957 


Anscochrome Film as reported by Runyan.* Storage 
near zero Fahrenheit in unbroken containers prior to 
exposure, and at a relative humidity near 40 per cent 
at zero Fahrenheit after exposure, will promote stabil- 
ity as it does with all photographic films. 

The speed of Super Anscochrome Film can be fur- 
ther increased to a degree by extending developing 
times beyond normal. The effects of decreased, nor- 
mal, and increased developing times on Super Ansco- 
chrome Film are shown in terms of composite char- 
acteristic curves in Fig. 4. A loss in maximum den- 
sity and a decrease in exposure scale will be noted at 
forced speeds, but curve conformity and color balance 
are maintained reasonably well throughout, so that 
appreciable useful information can be secured at 
higher than rated speed. For most purposes, the per- 
formance of the film is satisfactory at EI 200. Thus 
the speed of normally processed reversal color films 
has been increased about ten times within the past 
three years, and about 20 times for scientific and engi- 
neering applications that do not demand optimum 
pictorial quality. 
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Factors Affecting the Recognition of 


Small, Low-Contrast Photographic Images 


Rosert S. Barrows, Research Laboratories, Eastman Kodak Company, Rochester, N. Y. 


A procedure for evaluating one aspect of the information-transfer capacity of a photographic 
system has been devised which involves discrimination of photographic images of squares and 
circles at the threshold of recognition. Test results are reported for Kodak Super-XX Aero- 
graphic Film in five developers for a variety of developing times, as well as limited data for 


finer-grained negative materials. 


It is suggested that, for coarse-grained negative materials, 


graininess of the photographic image is the main factor limiting the information-transfer capacity 
of a photographic system as it affects recognition, and that the density gradient of the positive 
or negative materials is relatively unimportant. 


In aerial photography, the aim of photointerpretation 
is to extract from the photograph as much information 
as possible about the original scene. A complete 
ih of this problem of information transfer requires 
consideration of each link in the entire chain of 
factors, starting with the objects in the scene and 
ending with the photointerpreter and his report. 
By careful attention to the photographic phase of the 
problem, it may be possible to make some improve- 
ment in this particular part of the information- 
transfer cycle that will improve the over-all perform- 
ance of the system. Such improvements are most 
desirable, but finding procedures for measuring the 
degree of success achieved by these improvements 
poses serious difficulties. 

The present study is an analysis of information 
transfer by the photographic process in terms of the 
interpreter’s ability to recognize objects by an ex- 
amination of their photographic images. It has been 
felt that this approach to the problem offers an 
opportunity for a systematic study of the many 
variables which affect the efficiency of information 
transfer. Specifically, this paper will describe a 
procedure for evaluating one aspect of the informa- 
tion-transfer capacity of a typical photographic 
system, and will examine in a limited way its de- 
pendence on the choice of emulsion and processing 
conditions. 


The Problem 


Numerous studies have been made of the factors 
which affect the quality of photographic reproduc- 
tions, but most of them have been related to the 
fidelity with which the brightnesses and yo 
differences in the original scene are reproduced in the 


Communication No. 1901 from the Kodak Research Laboratories. 
Presented at West Point, N.Y., 10 May 1956. Received 15 May 1957. 


photographic print, or with the clarity of the re- 
produced detail, factors associated with the aesthetic 
appreciation of the photograph. Much less has been 
done in studying the photographic process as a means 
for conveying information. The distinction between 
“picture quality’’ and ‘‘information-transfer ca- 
pacity’’ should be recognized, since they are not 
necessarily concomitant. The information-transfer 
capacity of a system is its ability to retain in all essen- 
tial respects the identity of the object which it re- 
produces. 

A suggestion for measuring the “‘information 
volume” of a photographic system was made by 
Kardas,'* who plotted the enveloping surface of a 
solid defined by the three coordinates of resolving 
power, negative exposure, and test-object contrast. 
He found that Kodak Super-XX Aerographic Film, 
developed in Kodak Developer D-19, was slightly 
superior to the same film developed in Kodak De- 
veloper DK-20. However, when the resolution 
values were weighted by the frequency of detail sizes 
in actual aerial scenes, the relative positions of the 
two developers were reversed. It appears that the 
name “‘information volume’’ is somewhat optimistic; 
‘resolution volume’’ might be a more accurate term. 

A similar attempt to measure the information 
content of photographs by the use of a resolving- 
power criterion was described by Howlett** in his 
suggestion for emulsion-speed evaluation based on 
resolution. 

A more practical approach to the problem of assess- 
ing overall quality is the work of Higgins, Wolfe, and 
Lamberts** on the relation between ‘‘definition’’ and 
resolving power. Here, “‘definition’’ is defined as 
“clarity of detail’’ and appears to be an ingredient of 
picture quality. ‘‘Definition’’ may also be a factor in 
information-transfer capacity. Higgins and Wolfe 
point out that ‘‘definition’’ is made up of at least 
four properties: resolving power, sharpness (acut- 
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ance), graininess (granularity), and tone reproduction. 
Their study shows that, while there is but little 
correlation between ‘‘definition’’ and high- or low- 
contrast resolving power, there is good correlation 
with a function involving both resolving power and 
acutance. 

Considerable work has been done by Macdonald’.** 
to evaluate the information-transfer capacity of photo- 
graphic systems at both detection and recognition 
thresholds. Macdonald chose an array of cubes and 
spheres arranged in random order on a lighter back- 
ground. Near the recognition threshold the images 
of the cubes and spheres resemble one another, so 
that in attempting to identify the images, the per- 
centage of correct answers serves as a quantitative 
measure of the quality of the system for transmitting 
information. It appears that the four factors in- 
fluencing the “‘definition’’ of Higgins and Wolfe are 
also at work in the cube-sphere test. Later, Macdonald 
substituted a simpler test object, a neutral density 
sheet with square and circular holes punched in it. 
With this sort of test object, Macdonald was able to 
study many factors involved in the photographic 
system as used in aerial photography. His studies 
represent a significant contribution to the evaluation 
of the photographic system. 

A more fundamental treatment of the entire problem 
is that of information theory. The object-camera- 
film-image-eye complex can be considered as a com- 
munications system and the transfer of information 
can be evaluated theoretically, as has been shown by 
Rose,""! and by Schade'? in comparing photog- 
raphy with television. The implications of this 
technique are just being recognized, and numerous 
authors have applied information theory to a study of 
optical imagery, and more recently, to the photo- 
graphic image itself (Fellgett,'* R. Clark Jones'*). 
This approach holds much promise of success in 
evaluating the efficiency of the photographic system, 
but at present its practical value is limited until more 
adequate ieadiones is gained of the psychophysical 
relationships involved. 

The desire to find a satisfactory means of evaluating 
the information-transfer capacity of various film- 
developer combinations prompted this study. The 
aim was to find those film-developer combinations 
which show superior performance, and, if possible, 
to evolve rules or relationships that would aid in 
predicting optimum performance. It was considered 
important that the criterion of excellence be pertinent 
to the interpretation of aerial photographs, since it is 
in this field that the need for a realistic method of 
evaluation has long been recognized. Macdonald's 
work on recognition with the square-circle test object 
offered a promising procedure. 

There are several reasons why the square-circle test 
object seems appropriate to the problem. Photo- 
interpretation has been defined as the detection, 


recognition, and evaluation of photographic images 
in terms of the real objects they represent. Recogni- 
tion is essentially detection carried to successively 
higher orders of detail. One detects a scene element 
if it is distinguished from the background, but this 
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element is recognized as a truck—or a tank~-only when 
one can detect those details in the outline or texture 
of the element that are characteristic of a particular 
class of objects. It may be reasoned, therefore, that 
an analysis of images of the square-circle test object 
is a visual task approximating the basic element of 
photointerpretation, especially if a low-contrast 
test object were used. Work by Carman and Car- 
ruthers has shown that the peak frequency of 
occurrence of fine detail in a variety of aerial scences 
has a log luminance difference of less than 0.10. 

In this particular study, the problem was simplified 
somewhat by eliminating the texture aspect of the 
image and restricting the study to outlines of images 
having a uniform tone, and of a size definitely larger 
than the grain pattern of the film. This was accom- 
plished by using gray squares and circles on a slightly 
lighter background. The problem, then, was one of 
distinguishing between two somewhat similar out- 
lines of low contrast in the presence of the added 
disturbing elements of slight unsharpness and a 
granular pattern of the photographic deposit. These 
conditions emphasize the uniqueness of the present 
study. In the first place, the observers judged en- 
larged prints without use of magnifiers, and second, 
the images were well above the detection threshold 
but were in the region of the recognition threshold. 
These conditions were desired for the purpose of 
carrying the extraction of information to the ex- 
treme capabilities of the system. 


Experimental Procedure 


The test object was prepared from Munsell gray 
papers (Fig. 1). Each of the nine rows contains 
fourteen gray squares and circles on a white back- 
ground arranged in a random order, but so selected 
that there were seven squares and seven circles in each 
row. The rows were composed of successively darker 
Munsell gray paper, except the last row which was 
made from a special black matte paper. All but the 
first row of dots were darker than the background. 
The first row was lighter than the background but 
was practically never used in the subsequent scoring. 
The contrasts of the rows in terms of the logarithm of 
the brightness ratio of object and background are: 


l 2 3 4 5 6 7 8 9 
—0.02 0.04 0.10 0.17 0.23 0.30 0.37 0.44 1.85 


Larger rectangles of the same materials were 
fastened together at the top of the test object to form 
a step tablet that was used for measuring the density 
of the dots. The individual dots were punched with 
precision steel dies, the squares being 0.125 inch on a 
side, and the circles of the same area, 0.141 inch in 
diameter. The dots were glued to the background, 
with the sides of the squares arranged at random 
angles. 

Being of equal area, the square and the circle were 
considered to be of equal stimulus value or visibility, 
as shown by Duntley’s work,"® even though experi- 
ments by Casperson™ indicate that, for complex geo- 
metric shapes near the threshold of visual acuity, area 
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Fig. 1. Reproduction of test object used in these studies of recognition. 


is not a valid measure of recognizability. He found 
that the perimeter or maximum dimension of the 
object serves better for comparison of the recogniz- 
ability of various shapes. However, Casperson’s 
experimental conditions (very small, sharp, high- 
contrast images) differed so from those of the po 
work that the use of equal-area images seemed justi- 
fied. 

Since the inherent contrast of the test object was too 
high, it was reduced by introducing uniform non- 
image-forming light into the optical system. A 


semireflecting mirror placed in front of the camera 
lens (Fig. 2), centered on the optical axis and inclined 
at 45° to it, reflected light into the lens from a large 
uniform source, the intensity of which could be ad- 
justed. In this way, the effective contrast of the 
test object could be reduced to any desired level. 
In most cases, the non-image-forming light had about 
four times the luminance of the test-object back- 
ground. 

The test object was photographed with a small 
view-type camera having a 135mm f/4.5 Zeiss Tessar 
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Fig. 2. Schematic diagram of apparatus used in photographing the 
test object. 


lens in a Compur shutter. To shorten the focal 
length to 107 millimeters and to reduce the optical 
quality slightly, a positive, 2.5-diopter, simple menis- 
cus lens was attached to the front of the objective. 
The resultant optical system had a resolving power of 
about 25 lines per millimeter for high-contrast 
objects and of about 10 lines per millimeter for low- 
contrast objects (AD = 0.05), which is typical of 
aerial photographic systems. The test object was 
photographed at a reduction to one eighth the original 
size, yielding images on the negative 0.4 mm wide. 

Exposures of the negatives were made on sheet 
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film held in a vacuum back. An adapter was also 
employed at times to permit the use of 35mm film in 
standard cassettes. The shutter was especially cali- 
brated, most exposures being made in the range of 1 
to '/ second, always at an aperture of f/8. Focus 
settings were made at the best visual focus and moni- 
tored with a dial indicator mounted on the camera. 

The test object was mounted on the inside of a box 
roughly a 1-foot cube having an 8-inch hole cut in the 
center of the front, and with the inside painted flat 
white. Concentric with this hole, and on the inside, 
was mounted a Circline 32-watt fluorescent lamp with 
an inside diameter of about 10 inches. It provided 
uniform, shadowless lighting of the test object and 
was connected to a dimmer unit to permit continuous 
variation of lamp luminance from full brightness to 
about 1/500th this value. The lamp potential was 
maintained with direct current to eliminate 60-cycle 
flicker. 

Prints from the negatives were made in a condenser- 
type enlarger at about 5X enlargement onto Koda- 
bromide F-4 Paper and were always tray-developed 
for 90 seconds in Kodak Dektol Developer (1:2) 
at 68F. The prints, of which a typical one is shown 
in Fig. 3, were about 5 by 7 inches, and were ferro- 
typed. Since the images on the print were 2.2 mm 
wide and had a density difference above background 
of the order of 0.10, the resolution and contrast 


Fig. 3. Typical print used in deter- 
mining recognition index. This print, 
on Kodabromide F-4 Paper, was 
made from a negative on Kodak 
Super-XX Aerographic Film, devel- 
oped for 8 minutes in Kodak 
Developer D-19. 
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threshold limits of the observer's eye were not limiting 
factors. For fast negative materials, the granular 
structure of the photographic deposit was prominent 
and exerted a strong disturbing influence during 
examination of the prints. 

Usually, three to six prints were given to an ob- 
server at one session for judging. In a forced-choice 
procedure in which the observer was not informed 
of the correctness of his answers, he was asked to 
identify the images as squares or circles. Tests were 
scored in terms of per cent recognition by the relation: 
(OR = 2(C — 50), where C is per cent of correct 
answers. Usually, four lines of images covered the 
desired response range between the limit of 100 per cent 
correct answers or certainty of recognition, and the 
limit of 50 per cent correct answers or zero recognition 
(guessing). The main area of interest was in the 
intermediate region near 50 per cent recognition (75 
per cent correct answers). The scores of five or more 
observers were averaged and plotted as a response 
curve which gave percentage of recognition as a func- 
tion of image contrast. A typical set of response 
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Fig. 4. Typical response curves relating recognition to test-object 
contrast for Kodak Super-XX Aerographic Film, developed in Kodak 
Developer DK-20 for the times indicated. 


curves is given in Fig. 4. Each print yielded one 
response curve, and, by selecting some arbitrary rec- 
ognition level (in this instance, 50 per cent recogni- 
tion), the curve can be represented by a single numeri- 
cal value of image contrast. Image contrast is ex- 
pressed as log luminance difference hetween the image 
of the object and its background. The reciprocal of 
this image contrast (at 50 per cent recognition) will 
be called “‘recognition index’’ and indicates the ef- 
fective target contrast at which, on the average, half 
of the images are correctly identified as squares or 
circles. The recognition index offers a quantitative 
assessment of this aspect of the information-transfer 
capacity of a photographic system for objects having 
small tonal differences. 

The effective log luminance differences of the test- 
object images on the films were calculated by the 
regular procedures of photographic photometry. 
The measurement of the small density differences 
involved is difficult and subject to irregular fluctua- 
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tions. Higher precision was obtained by drawing the 
tone-reproduction curves to the shape predicted from 
theoretical considerations of the effects of non- 
image-forming light and of the density gradients of 
the positive and negative materials. It should be 
noted that the action of the adjacency effects in the 
Negative were ignored because, when density dif- 
ferences are very small, the errors introduced by such 
effects are negligible. 


Experimental Results 


Several preliminary experiments were made to 
determine the optimum values and tolerances of 
various elements of the proposed procedure. 

Density of the Negative. A series of negatives was 
prepared that ranged in background density from base 
density to 1.6. All exposures were made on Kodak 
Super-XX Acrographic Film, developed in Kodak 
D-19 for 8 minutes at 68F to yield a gamma of 1.6. 
Prints enlarged 5X were made from these negatives 
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Fig. 5. Recognition index (solid line) as related to the background 

density of the negative. The dashed line is the D-log E curve of 

Kodak Super-XX Aerographic Film, developed in Kodak Developer 
D-19 for 8 minutes; gamma = 1.6, 


on Kodabromide F-4 Paper, with the background 
density of the prints matched to 0.6 + 0.05. The 
results of the observers’ judgments of these prints are 
given in the solid curve in Fig. 5, which shows the 
relationship of the recognition index to the back- 
ground density of the negative. The image density 
was lower by about 0.04 than the background density. 
The D-log E curve of the negative material] is shown 
by the broken line. 

It is seen from this graph that as image density 
increases above base density, the recognition index 
rises sharply to a maximum at approximately D = 
0.5 above base density, then slowly declines, but that 
there is no unique relationship between recognition 
and density gradient of the negative. In in, as 
negative density increases beyond D = 0.6, the 
recognition index decreases, even though the gradient 
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Fig. 6. Influence of the print gamma on the recognition index, for two 
negatives of Kodak Super-XX Aerographic Film; one developed in 
Kodak Developer D-19 for 8 minutes, to gamma = 1.6; the other in 
Kodak Developer DK-20 for 6 minutes, to gamma = 0.6. A straight, 
horizontal line has been drawn through the average of each set. 


remains constant. The optimum range under the 
test conditions was D = 0.4 to 0.6 above base 
density. For this reason, all subsequent experimental 
work was performed with negative exposures ad- 
justed to yield image densities of about 0.5 above base 
density. Because this density occurred near the 
beginning of the straight-line part of the D-log E curve, 
the values of density gradient and gamma are nearly 
equal. Other developing conditions were not in- 
vestigated, but this pattern is believed to be typical. 

Gamma of the Print Material. \t was assumed, a 
priori, that printing the negatives on a high-contrast 
—_ material would enhance the extraction of in- 
ormation from the negative. As a check, a series of 
prints was made from a negative on Kodak Super-XX 
Aerographic Film onto grades 1 to 5 of Kodabromide 
F Paper. An additional print was made on Kodalith 
Ortho Paper, developed in Kodalith Developer. 
Two such matched print series were prepared, one 
from a negative developed 8 minutes in D-19, to a 
gamma of 1.6, and a second from a negative of the 
same film developed 6 minutes in DK-20, to a gamma 
of 0.6, the latter having distinctly finer grain. 
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Fig. 7. Recognition index vs. negative gamma curves for the developers 
indicated, all with Kodak Super-XX Aerographic Film. 
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The results of this test are given in Fig. 6, where 
recognition index is plotted against gradient of the 
positive material at the value of background density 
on the print, D, = 0.6. 

There is some scatter of the data, but, within experi- 
mental limits, recognition index was independent of 
the gradient of the print material. Evidently, as the 
gradient of the positive material increases, graininess 
in the print also increases to an extent that cancels 
the advantage of a higher tone-reproduction gradient. 
This result is supported by work of Howlett and 
Matthews'* on the resolving power rendered in con- 
tact prints made from negatives on Kodak Super-X X 
Aerographic Film. Howlett found that chloride 
papers of grade 1 through 4 gave essentially the same 
peak resolving power, which was about 8 per cent 
higher than the visually measured resolving power in 
the negative. Because in the present study the prints 
made on grade 4 paper seemed somewhat easier to 
judge, it was arbitrarily selected for all subsequent 
work. 


Experimental Study 


Next, a series of tests was made to study the réles 
of the emulsion, developer, and developing time upon 
recognition. 

Most of the work was done with Kodak Super-XX 
Aerographic Film, developed at 68F for different times 
in the following Kodak developers: D-19, SD-19a, 
DK-20, DK-50, and D-76. A few additional experi- 
ments were made with finer-grained materials. 

The results of the tests with Kodak Super-XX 
Aerographic Film are given in Fig. 7. Each curve 
shows recognition index as a function of the gamma of 
the negative for the particular developer used. The 
data in Fig. 7 are replotted in Fig. 8 to show recogni- 
tion index as a function of developing time. The 
curve from Fig. 7 for Super-XX Aecrographic Film in 
D-19 is also repeated in Fig. 9, with the addition of 
other curves for three finer-grained materials. Finally, 
a fifth curve indicates the estimated visual threshold 
for square-circle discrimination of sharp, grain-free 
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Fig. 8. Recognition index vs. developing time curves for Kodak Super- 
XX Aerographic Film for the developers indicated. Same data as in 
Fig. 7. 


20 
‘ 
100 
90 
80 
70 
s s 
60 Q DK-20 
Dk-20 
0-76 
4 \ 0-19 -g— 
° 
10 
10 


PS&E, Vol. 1, 1957 


images. This curve is based purely on the assumption 
that a certain minimum target contrast is required 
for recognition, and that high-contrast reproduction 
will bring into the visible range images of such low 
contrast as to be otherwise invisible. It is assumed 
that, at a tone-reproduction gradient of unity, a log 
luminance difference of 0.02 is required for recognition. 


Discussion of Experimental Results 


These studies show significant differences in recogni- 
tion index with changes in negative development. 
This is not unexpected, for graininess, sharpness, 
resolving power, and gradient, all determinants of 
information capacity and recognition, are known 
functions of developing conditions. What seems 
surprising is that the recognition index changes over 
such a wide range. 

Of the four factors, the sharpness or acutance of the 
»hotographic materials probably was unimportant in 
this work because the optical image was relatively un- 
sharp. Therefore, the additional unsharpness intro- 
duced by the positive and negative materials and by 
the printing operation was negligible. For the same 
reason, resolving power was unimportant. It was 
shown earlier (Fig. 6) that for grainy images the 
gradient of the positive material has no influence on 
recognition over a wide range. Within certain limits, 
this is also true of the gradient of the negative ma- 
terials. This leaves graininess as the only factor 
to have an important influence on the recognition 
index under the experimenta! conditions of this study. 

This conclusion is noteworthy, since graininess has 
not been widely recognized as a major limitation of 
recognition in aerial photography. However, such a 
conclusion is substantiated by other investigations, 
such as those of Selwyn and Tearle'’, who derived a 
first-approximation formula for predicting the resolv- 
ing power of any lens-film combination, and con- 
cluded that the only factor of importance attributable 
tothe film is graininess. Similarly, Maconald*pointed 
out “‘the significant réle that graininess plays in 
obscuring photographic information, and the result- 
ing need for directing more attention to this im- 
portant factor.”’ 

It is evident that in these experiments none of the 
test samples reached the region of the visual threshold 
for grainless images, as indicated in Fig. 9, and that 
the limiting factor was not the visual capacity of the 
observers, but the grainy, unsharp photographic 
images themselves. The experiments were planned 
this way, for it was to be a test of the performance of 
the photographic system, not of the visual acuity of 
the observers. 

It should be borne in mind that the test object 
used in this work, consisting of small, two-tone 
patterns of small luminance differences, differs from a 
typical aerial scene. For a more complete analysis, 
this work should be extended to take into account 
the range and frequency of density values found in 
typical aerial scenes. 

The test results suggest a reappraisal of the rdéle of 
graininess in aerial photography. With Super-XX 
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Fig. 9. Recognition index vs. negative gamma curves for: Curve A, 
Kodak Super-XX Aerographic Film, developed in Kodak Developer 
D-19; Curve B, Kodak Contrast Process Panchromatic Film, developed 
in Kodak D-19; Curve C, Kodak Micro-File Film, developed in Kodak 
Developer DK-50; Curve D, Kodak Spectroscopic Film, Type 548-GH, 
developed in Kodak D-19. The estimated visual threshold curve for 
the discrimination between squares and circles is also given. Since the 
prints were made on a positive material having a density gradient of 4, 
for the data given in this figure, the tone-reproduction gradient may be 
found by multiplying the negative gamma by 4. 


Aerographic Film, graininess may be much more 
important than has been realized, and the density 
gradient of the negative (at least for coarse-grained 
materials with some developers) is relatively less 
important than supposed. Certainly, graininess can 
become a dominant factor in aerial photography when 
image sharpness is improved by the use of improved 
lenses and camera mounts, and image-motion com- 
pensation. 

It seems desirable also to review the use of fine- 
grain-type developers or of fine-grained emulsions in 
acrial photography, in spite of an expected loss in 
effective film speed. Whether the improvement in 
information content of the fine-grained image more 
than compensates for the loss in f!m speed is a matter 
for another study, but there are indications that a 
small loss of film speed would be readily accepted for a 
significant increase in information capacity. 
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1957 Annual Conference 


Berkeley Carteret Hotel - Asbury Park, N.J. 


9 to 13 September 1957 


The Annual Conference of the Society of Photographic Scientists 
and Engineers will be held from September 9 to 13, 1957, at the famous 


Berkeley Carteret Hotel, Asbury Park, N.J. 


An extensive papers program is 


planned, as well as exhibits of scientific and technical apparatus by many 


manufacturers and the Armed Forces. 


Social functions will include the 


annual banquet, a cocktail party and special entertainment. 


The Berkeley Carteret Hotel is located directly on the splendid 
boardwalk of Asbury Park and its wide sand beach. Excellent swimming 
in the ocean and the salt water pool usually can be enjoyed early in September. 


Registration will start Monday morning, September 9, and the 
first papers session will be held the afternoon of that day. Tuesday morning 


will be reserved for registration and viewing of exhibits. 


Tuesday after- 


noon, the mornings and afternoons of Wednesday and Thursday, and Friday 


morning will be devoted to the presentation of papers. 
also be open on these days. 


The exhibits will 


The annual banquet will be held Thursday, September 12. The 
guest of honor and featured speaker of the banquet will be Prof. Dr. John 
Eggert, world famous photographic scientist and educator. 


Inquiries about the Conference should be sent to: 


Carl Orlando, 47 Willow Road, New Shrewsbury, 


Eatontown, N.J.; or to Arthur Neumer, 147 Dale Road, Rochester 10, N.Y. 
A preliminary program and reservation blanks will be mailed to members 
of the Society. Others are encouraged to make reservations early. 
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A Temperature-Compensating Device 


for Photographic Processing 


D. J. Howe ann J. A. C. Yue, Research Laboratories 
Eastman Kodak Company, Rochester, N.Y. 


Ideally, photographic materials are processed for a constant time at a constant temperature. 
However, adequate control of the temperature often is difficult to achieve. Time—temperature 
development charts are published for many materials showing development times for other than 
the recommended temperature which will give approximately equivalent results. 

A clock control circuit has been built which senses the developer temperature and varies the 
speed of an electric clock to compensate for changes in the rate of development. Development 
for the normally recommended time as measured by the temperature-controlled clock auto- 
matically achieves the correction indicated by the time-temperature development charts. 

Compensation equivalent to +14F temperature control is achieved over a range of about 
+A4F for black-and-white materials and over a range of about +2F with color materials. 
The reduced range is necessary because of differences in the temperature coefficients of the 


three layers of color materials. 


Photographic development is usually controlled by the 
‘time-temperature’ method, that is, by developing 
for a specified time at a specified temperature. Vari- 
ous means are used to keep the developer temperature 
constant, the degree of temperature control required 
depending upon the temperature coefficient of the 
process and the allowable tolerance in the finished 
result. 

Often, adequate temperature control is difficult to 
achieve, but approximately equivalent results can be 
obtained if small changes in developer temperature 
are compensated for by an appropriate change in de- 
velopment time. Temperature-compensation curves 
are published by film manufacturers for many de- 
veloper—film combinations. 

It appeared that a clock having a similar speed— 
temperature coefficient would be useful in processes 
subject to temperature variation. The clock speed 
would change with temperature in the same manner 
as the development rate and development would be 
continued until the clock indicated what would be 
the normal, recommended time. The actual time 
would be —. or shorter, depending upon the tem- 
perature, and automatic temperature compensation 
would thus be achieved. 


A Temperature-Compensating Circuit 


A simple temperature-compensating circuit has been 
built which affords adequate compensation for black- 
and-white film processing over a temperature range of 
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at least +4F. If the developer can be kept within 
this tolerance, results equivalent to a much more elabo- 
rate and expensive constant-temperature system can 
be obtained. Frequently, normal room-temperature 
variations are within these limits and no additional 
temperature control is needed. In other cases, a 
thermostatic mixing valve may be used, which, by 
itself, may not give adequate control for a critical 
process, but can easily maintain the +4F control re- 
quired for the temperature-compensating clock. The 
temperature-compensating principle has been particu- 
larly useful in tray processing of several sheets of film 
at one time where temperature control is impossible 
because the operator’s hands warm the developer. 


Thermistor Variable Power Clock 
Frequency ~6Ocps Amplifier 
Oscillator 


Fig. 1. Block diagram of clock control circuit. 


A thermistor (a heat-sensitive resistor) is immersed 
in the developer. The resistance of the thermistor 
controls the frequency of a variable-frequency oscilla- 
tor which has a nominal frequency of 60 cycles per 
second (cps). The oscillator output is amplified by a 
tuned power amplifier which drives a synchronous 
electric clock motor. (See block diagram of the 
circuit, Fig. 1, and a photograph of the complete in- 
strument, Fig. 2.) 

The oscillator chosen was a resistance-capacity- 
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tuned, transitron oscillator! having circuit constants 
chosen to give a frequency of about 60 cps. This 
oscillator is quite stable in the presence of line-voltage 
variations, showing a frequency deviation of +1 per 
cent over a range of 105 to 125 volts. For reactions 
with a low-temperature coefficient, the thermistor 
could be used as one of the frequency-determining re- 
sistors in the oscillator circuit; however, photo- 
graphic development requires a compensation of the 
order of 5 per cent per Saies Fahrenheit, while the 
thermistor has a temperature coefficient of about 2'/, 
per cent per degree, so that some means of increasing 
the temperature coefficient was required. In addi- 
tion, it was desired to have the temperature coefficient 
cf the clock variable, since the temperature coefficient 
of photographic development depends upon both the 
developer and the emulsion. 

It was found that the oscillator frequency could be 
varied from 30 to 120 cps by grid voltage control and 
that the period of oscillation was a linear function of 
grid voltage over this range. By using the thermistor 
as one arm of a Wheatstone bridge, the resistance 
change could be converted to a voltage change which 
is proportional to the voltage applied to the bridge, 
thus allowing adjustment of the temperature coefh- 
cient. 


Mathematical Relationships 


The temperature-correction curves published are 
lotted as a linear relation between temperature and 
og development time. James* has stated, however, 
that the Arrhenius equation fits the data cqually well 
or better. The development time based on this rela- 
tion plots as a straight line when log development time 
is plotted against the reciprocal of absolute tempera- 
ture. Within the range of temperatures considered 
here, the difference between the two relations is 
negligible. 

The Arrhenius equation expresses the development 

velocity as: V = Bexp (—F/RT), where B is a con- 
stant, E the activation energy, R the gas constant, 


Fig. 2. The clock control. 
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Fig. 3. Time-temperature compensation for a typical high-speed 
negative emulsion. 


and T the absolute —— The thermistor re- 
sistance can be expressed? as, 


1 
R, = R, exp — B, (1) 
where R, is the resistance at some arbitrary tempera- 
ture, T, is degrees Kelvin, and B, is the ‘material 
constant’ of the thermistor. This can be rewritten 
as R, = Cexp (B,/T), which is seen to be of the same 
form as the Arrhenius equation, but with a negative 
temperature coefficient. 
The temperature coefficient of the Arrhenius equa- 
tion is 


dV EV AV E 


aT = RT? or V = RT? AT C2) 
and that of the thermistor is 
dk, _ — BR, AR,_ —B, 


By considering the experimentally determined 
linear relation between grid voltage and period of the 
oscillator, and the relation for unbalance voltage of a 
Wheatstone bridge with an applied voltage, E,, it 
can be shown that the temperature coefficient of the 
clock will be 


Af _ CE, /R. + AR, 


(4) 
f \T R, + 


where f is the oscillator frequency and is proportional 
to the clock rate. 

By adjusting the voltage E,, the temperature coefti- 
cient of the clock can be matched to that of the 
Arrhenius equation with an error represented by the 
term (R, + AR,)/[R, + (AR,/2)]. The temperature 
coefficient, AR,/R,, is about —2.5 per cent per degree 
Fahrenheit for the thermistor used. For a 4-degree 
Fahrenheit temperature change, the error in Af/f is 
about 5 per cent. With an average developer coeffi- 
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Fig. 4. Characteristic curves of Kodalith Pan Film with temperature 
compensation. 


cient of 5 per cent per degree Fahrenheit, the error in 
development time at +4F will be approximately 1 
per cent, with overcompensation at low temperatures, 
and undercompensation at high temperatures, equiva- 
lent to a temperature change of '/; F (Fig. 3). 

As a practical test of the clock, sensitometric strips 
and color-separation negatives made on Kodalith Pan 
Film were processed simultaneously. These separa- 
tions were exposed to a standard test object and proc- 
essed, ten sets at a time. Development time was 
a nominal 6'/. minutes, as recorded on the tempera- 
ture-sensitive clock, in Kodalith Developer with 
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Fig. 6. Schematic diagram of power supply for temperature-com- 
pensating unit. 
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Fig. 5. Characteristic curves of Kodalith Pan Film without temperature 
compensation. 


added Kodak Restrainer SDR-1. Sensitometric curves 
were plotted from strips processed over a tempera- 
ture range of 64 to 72 F (Fig. 4). Actual development 
times varied from 5 minutes, 12 seconds, to 7 minutes, 
52 seconds, as shown on the curves. The speed varia- 
tion at D = 1.0 is about 0.02 log E, which is within 
the tolerance usually achieved with tray processing 
of this film at 68F. The uncompensated curves at 
64, 68, and 72F showed a speed variation of 0.36 log 
E (Fig. 5). 

The printed reproductions made from the separation 
Negatives were well within the tolerance obtained 
with constant-temperature processing. The clock 
has been used routinely for some time forjthe proc- 
essing of separation negatives on Kodalith Pan Film 
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Fig. 7. Schematic diagram of oscillator for temperature-compen- 
sating unit. 
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Fig. 8. Schematic diagram of power amplifier for temperature- 


compensating unit. 


and for processing masks made on Kodak Pan Masking 
Film. 

This instrument is better adapted to processing 
control of black-and-white than of color films. The 
latter materials require closer tolerances in time and 
temperature than are needed for the black-and-white 
products. 


Construction Notes 


The circuit diagrams of the three main components 
of the unit are shown in Figs. 6, 7, and 8. As with 
all electrical equipment used in a darkroom, it is im- 
portant that the chassis be grounded to prevent the 
possibility of electrical shock. The power supply has 
a choke input with further filtering at the oscillator 
input to eliminate any tendency of the oscillator to 
lock in at 60 cps. The power supply for the bridge is 
a reversed 6.3-volt filament transformer with selenium 
rectifiers and is ungrounded except through the bridge, 
allowing the bridge voltage to be adjusted with the 
“Compensation” potentiometer to vary the tempera- 
ture coefficient. 

The oscillator (Fig. 7) includes IRC Type WW Pre- 
cision Resistors in the frequency-determining network 
and in the bridge circuit for stability. The oscillator 
will not start at negative grid voltages corresponding 
to temperatures above 7OF, so that a momentary 
contact switch must be used to ground the grid to 
start oscillation. 

The oscillator frequency is adjustable over a smal] 
range by the ‘‘Frequency’’ rheostat to compensate for 
tube variation. The bridge balance is adjusted by the 
‘Temperature’ potentiometer which allows about a 
10-degree range of nominal processing temperature. 
For high-temperature —— it would be desir- 
able to match the bridge resistors to the thermistor 
resistance at the desired temperature to keep the 
bridge symmetrical. 

The oscillator output has a triangular waveform. 
This is amplified by a Type 6L6 tube operating as a 
Class C amplifier, which produces an approximately 
sinusoidal output. The clock is coupled to the am- 
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plifier with a Stancor 15-watt Poly-Pedance Modula- 
tion Transformer (P 6011), the proper taps being se- 
lected experimentally to develop the greatest volt- 
age across the clock winding. The best operation was 
found with a 1-to-1 turns ratio and an impedance of 
7,000 ohms. The calculated impedance 7 ae clock 
motor used is 6,000 ohms. The transformer is larger 
than necessary for a 2.5-watt clock motor, but is easy 
to obtain. 

The primary of the transformer is tuned to reso- 
nance at about 90 cycles. Although this produces a 
poorer waveform at 60 cycles, it extends the fre- 
quency range of clock operation, by producing a ris- 
ing voltage as the frequency is increased, compensating 
for the increase of clock impedance. The clock will 
continue to run at frequencies from 30 to 110 cps, 
but will not start at the extremes. Pushing the os- 
cillator ‘‘start’’ switch returns the frequency momen- 
tarily to near 60 cycles and starts the clock. 

A neon pilot lamp is connected between the clock 
lead and the ungrounded side of the 60-cycle a-c line 
to indicate the beat frequency between the clock fre- 
quency and 60 cycles. A check on clock performance 
can be made by setting the compensation control to 
‘‘O"’ and observing the neon lamp. A flicker rate of 
less than one per second indicates an error in normal 
development time of somewhat less than 1 per cent. 
Adjustment is necessary only at infrequent intervals to 
compensate for tube aging. 

With the “‘Compensation”’ control at full scale and 
the thermistor in a bath at the desired nominal proc- 
essing temperature, the ““Temperature’’ control may 
be adjusted to give zero beat. This balances the 
bridge circuit for the desired nominal processing 
temperature and must be adjusted only when the proc- 
ess is changed to a different temperature. 

The temperature-compensation setting may be 
estimated from the published curves. The present 
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circuit requires 4 volts per per cent per degree Fahr- 
enheit applied to the bridge. The 0.22 M dropping 
resistor in the bridge power supply will make the 
temperature-compensation dial approximately direct 
reading on a scale of 0 to 10 per cent per degree 
Fahrenheit. To compensate for tube variations, it 
may be desirable to make this resistor adjustable so 
that exact calibration can be achieved. 

The thermistor used was a Thermistor Corporation 
of America “‘Code No. 51 PAI, bead in 0.07 by 2-inch 
glass probe.’’ The resistance is 0.1 megohm +15 
per cent at 25C with an average temperature coefh- 
cient of —4.6 per cent per degree Centigrade at 25C. 
The constant, B, in the equation for the thermistor 
resistance is given as 4115 +150K. Since the tem- 
perature coefficient mete only in the correction 
term in the equation developed, the variation among 
thermistors would be negligible, and individual cali- 
bration would appear to be unnecessary. 

For use in tray processing, the thermistor was 
mounted in a modified Mallory Type 75A phone plug 
(Fig. 9). This plug has a compressible rubber cable 
clamp which forms a watertight seal around the cable. 
The plug tip was replaced with a '/,-inch stainless- 
steel tube with holes drilled in the tip for circulation. 
The thermistor was sealed in the tube with sealing 
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wax, leaving the tip exposed. Thermistor probes 
are commercially available in a variety of forms for 
particular applications. 

A Gra-Lab Timer was used (Fig. 2). The present 
circuit will operate any small clock or timer with a 
2- to 2.5-watt motor. Larger power outputs could 
be obtained with the addition of a driver amplifier 
stage between the oscillator and the power amplifier, 
oan with conventional audio amplifier techniques 
the power output could easily be extended to 50 
watts or more. 


Note 


The subject matter contained herein is for informa- 
tion only and none of the statements contained herein 
should be considered as a recommendation for the 
manufacture or use of any apparatus in violation of any 
patents now in force or which may issue in the future. 


References 


1. Markus, J., and Zeluff, V., Handbook of Industrial Electronic 
Circuits. McGraw-Hill Book Co., New York, (1948) p. 160. 

2. James, T. H., Phot. Scé. and Technique, Vol. 2, p. 81 (1955). 

3. Descriptive literature, Thermistor Corporation of America, 
Metuchen, N. J. 


ag 
| 
| 
| 
| 
| 
| 
| 
| 
| 


PHOTOGRAPHIC SCIENCE AND ENGINEERING 
Volume 1, Number 1, July 1957 


A Comparison of DIN Speed and 


American Standard Exposure Index for 
Black-and-White Negative Roll and Sheet Films 


J. L. Stmonps, Research Laboratories, Eastman Kodak Company, Rochester, N.Y. 


The DIN speed and 0.3G fractional-gradient speed of each of fifty-four black-and-white roll 
and sheet films were determined. A linear relationship between logi) (American Standard 
Exposure Index) and DIN speed is established as a simple means of predicting one value from 
the other. Although the linear relationship derived is not an exact fit to the data, it represents 
the best simple method of converting from one measure of speed to the other. 


A sensitometric method of speed determination for 
black-and-white negative films has been specified in 
American! and British? Standards. Speed is the 
reciprocal of the exposure, E, corresponding to the 
point on the density—log exposure curve at which the 
gradient is 0.3 times the average gradient for a log 
exposure range of 1.50 of which E is the minimum 
exposure. 

The German standard* of speed determination 
defines speed as a linear function of the logarithm of 
the exposure required to produce a density of 0.1 above 
fog. 

The two methods of speed determination give 
results which differ in a systematic manner. Recent 
investigations*® have shown that one type of speed 
can be predicted accurately by use of the other, to- 
gether with simple measurements made from curves of 
density versus log exposure. 

An accurate conversion is functionally dependent 
upon the shape of the density—log exposure curve of 
the film being measured. It is desirable, however, to 
have a method of converting one type of speed to the 
other by means of a simple relation between the two 
values which (although it cannot be expected to hold 
for a wide variety of curve shapes) will provide the 
best single estimate of one value from the other for 
black-and-white negative films of current manu- 
facture. 

The present paper examines the correlation between 
fractional-gradient speeds and DIN speeds for a repre- 
sentative sampling of current roll and sheet films and 
offers a table for converting from one value to the 
other with a known degree of reliability. 


Methods of Speed Measurement 


The American and German standards for roll films 
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are identical in their specifications of the exposure 
conditions and method of development. They differ 
for sheet films only in that the DIN standard specifies 
a 4-minute development, whereas the American 
standard specifies 5 minutes, provided the average 
gradient for the log exposure range from which speed 
is determined is not less than 0.60 and not greater 
than 0.80. 

For roll films, both American Standard speed and 
DIN speed can be determined from a single film sample 
which has been exposed and processed according to 
the specifications of the standards. A direct and 
accurate comparison of American Standard speed and 
DIN speed can be made. 

For sheet films, DIN speed and American Standard 
speed must be determined from separate samples. 
A comparison of the two speed values is therefore 
subject to errors due to sampling, exposing, and 
processing variations. A more accurate comparison 
can be made between DIN speed and 0.3@ fractional- 
gradient speed determined from a single sheet-film 
sample developed for 4 minutes (the DIN specifica- 
tion). There is evidence that there is little system- 
atic difference between the American Standard speed 
determined from a 5-minute development and frac- 


TABLE | 
Sources of the 54 Roll and Sheet Films 


Number of Mfrs. 


Sources of Films Represented Roll Films — Sheet Films 
United States 3 7 22 
Great Britain l 2 
Germany 2 3 
Belgium ] 6 3 
Japan 2 2 
Italy ] l 

Totals 10 21 33 
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line i the simpler linear relation specified by Eq. (3). 


tional-gradient speed determined from a 4-minute 
development. 

Twenty-one roll] films and thirty-three sheet films 
where chosen as representative of current manufac- 
ture. Table] lists the sources of the films. 

The films were exposed and processed according 
to DIN specifications, that is, with a 4-minute de- 
velopment for all films. The exposures were made 
using a step tablet, the exposure increment of which 
was a factor of the square-root-of-2 per step. Visual 
density was determined at every step of the resulting 
strips. 

Accurate fractional-gradient speed measurements 
were made in the following manner: The first deriva- 
tives of the characteristic curves were obtained by 
numerical differentiation, and plotted as a function of 
log exposure. On the same graph, a curve of 0.3G 
versus log exposure was drawn. The exposure, Fo.3G, 
at the intersection of the two curves is the fractional- 
gradient speed point. 

The logio of the exposure producing a density of 0.1 
above fog was found by numerical interpolation, 
based on the assumption that the density versus log 
exposure curve, over a small range centered about the 
DIN point, can be approximated by a section of a 
parabola. 

The DIN speed is defined in the German standard by 
the formula, 


DIN = logw 


1 


A DIN speed of 2.0 is written as 20 10° DIN. 
Figure 1 is a plot of exposure index versus DIN 
speed for the fifty-four films tested, where 
] 


Exposure index = ———- 
P 4E, 2G 


The exposure indexes are plotted on a logarithmic 
scale to permit linear regression with DIN speeds. 
A least-squares linear fit to the data is given by: 


log (exposure index) = --0.032 + 1.064 (DIN) (1) 
or, the inverse, 
(DIN) = 0.030 + 0.939 Clog exposure index). (2) 


Figure 2 is a plot of actual measured DIN speed 
minus DIN speed computed by using measured values 
of exposure index in Equation (2) for the fifty-four 
test samples. If perfect linear regression existed 
between DIN speed and logiy (exposure index), A 
DIN would be zero. 

A value of A DIN of 1.0 10° indicates that the 
actual speed differs from the speed predicted by (2) 
by an amount equivalent to a log exposure difference 
of 0.1. 

Equation (1) is the best empirical linear relation 
(in a least-squares sense) between DIN speed and 
exposure index. However, for simplicity of com- 
putation, an approximately equivalent, but slightly 
less accurate, conversion is given by: 


logis (exposure index) = 1.048 DIN. (3) 
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TABLE II 
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Table of Conversion Among Various Measures of Speed 


(4) (6) (¢) 
American DIN Speed 
Standard Logarithmic from 

Exposure Index Exposure Index Equation (2) 
1000 41° 28 .5/10° 

800 40° 27.6/10° 

650 39° 26.7/10° 

500 38° 25.7/10° 

400 37° 24.7/10° 

320 36° 23.8/10° 

250 35° 22.8/10° 

200 34° 21.9/10° 

160 21.0/10° 

125 32° 20.0/10° 

100 31° 19.1/10° 

80 30° 18.2/10° 

64 29° 17.3/10° 

50 28° 16.3/10° 

40 27° 15.3/10° 

32 26° 14.4/10° 

25 13.4/10° 

20 24° 12.5/10° 

16 23° 11.6/10° 

12 yg 10.4/10° 

10 21° 9.6/10° 

8 20° 8.8/10° 
6 19° 7.6/10° 
5 18° 6.9/10° 
4 57° 6.0/10° 
3 16° 4.8/10° 
15° 4.0/10° 
2.0 14° 3.1/10° 
1.6 = 2.2/10° 
1.2 12° 1.0/10° 
1.0 


Table II offers a means of conversion 
following speed measures: 


(4) 

DIN Speed 
from 

Equation (3) 
29/10° 
28/10° 
27/10° 
26/10° 
25/10° 
24/10° 
23/10° 
22/10° 
21/10° 
20/10° 
19/10° 
18/10° 
17/10° 
16/10° 
15/10° 
14/10° 
13/10° 
12/10° 
11/10° 
10/10° 
9/10° 
8/10° 
7/10° 
6/10° 
5/10° 
4/10° 
3/10° 


among the 


(a) Arithmetic exposure index. 

(b) Logarithmic exposure index 
(LEI = § — lo 

(c) Values of DIN speed computed from Equation 
(2) using the values of exposure index from (a). 

(d) Values of DIN speed computed from Equation 
(3) using the values of exposure index from (a). 


It can be seen from Table II that the use of Equation 
(3) is equivalent to setting an exposure index of 100 
equal to a DIN speed of 19/10°, where, for every 
change in exposure index corresponding to one third 
of a stop camera exposure, the DIN speed will corre- 
spondingly change by 1/10°. 

The exposure index listed in Table II is identical 
with American Standard Exposure Index for roll 
films. For sheet films, little, if any, systematic 
difference can be expected between exposure index as 
measured by the method described in this paper and 
American Standard Exposure Index. 

It must be emphasized that the use of Table II is 
restricted to black-and-white roll and sheet films 
which have been rated according to current American 
and German standards of speed measurement. The 
conversions provided by Table II may not be valid 
for speed ratings given to color films. 
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*Technicalia Photographica 


FRANK SMITH 


e Cameras, Components, and Accessories 
Whole Sky Cloud Camera 


A camera which photographs the entire sky, the 
horizon and the earth's surface 30 degrees below the 
horizon, has been developed by Dr. William S. von 
Arx of the Woods Hole Oceanographic Institution, 
Woods Hole, Mass. The total field of view of the 
camera is 240 degrees. The field compressor is a 
parabolic mirror 16 inches in diameter, 3.75 inches 
focal length mounted with vertex upward. 

A modified Kodak K-100 16mm time-lapse camera is 
cycled at the rate of once a minute and mounted 36 
inches above the field compressor mirror. Surround- 
ing the field compressor mirror there are a clock 
(showing date, hour, minute, and second of expo- 
sure), compass (showing orientation of each expo- 
sure), aneroid barometer (showing sea-level pres- 
sure), the dial of a cup anemometer (showing relative 
wind speed), a dry bulb thermometer (showing air 
temperature), and a wet bulb thermometer (from 
which to compute relative humidity). 

Wind direction at the surface can be estimated from 
the aspect of the waves, and winds aloft estimated 
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from the displacement of clouds between exposures. 
Rainfall is indicated qualitatively by droplets on the 
mirror. 

The camera requires winding each day but is trig- 
gered automatically by a 6-volt timing motor. The 
motor is turned on by the light of sunrise, and shuts 
off automatically at dusk. Film consumption (color) 
is about 100 feet per week. 


Lightweight Aerial Reconnaissance Camera 


A rugged lightweight aerial reconnaissance camera 
has been developed by Hycon Mfg. Co., Pasadena, 
Calif. Designed for use in missile and high-speed 
drone aircraft, the camera can also be used for more 
conventional aerial reconnaissance tasks. Desig- 
nated the KA-20, the Hycon camera uses 9 by 9-inch 
film and 6-inch metrogon lens to provide a maximum 
area of coverage. It weighs only 17 pounds, one- 
fifth the weight of comparable aerial cameras. Built- 
in image motion compensation, which compensates 
for the airplane’s forward speed by moving the film 
at the time the exposure is made, assures sharp photog- 
raphy. Because of its size, light weight, and 9 by 9- 


Nobska Point Lighthouse as 
seen in the Whole Sky 
Camera at the Woods Hole 
Oceanographic Institution, 
Woods Hole, Mass. 
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inch format, the camera has application in all types of 
aerial platforms, both manned and unmanned, where 
weight is a critical problem. According to the com- 
pany, missile and rocket use is possible with the KA-20 
since it has repeatedly withstood launching and Jand- 
ing loads of 40 G's. 

The KA-20 is the latest in a long line of reconnais- 
sance cameras produced by Hycon. The first KA-20 
camera was made specifically for installation in the 
Radioplane RP-71 drone and was developed under the 
direction of the Signal Corps Engineering Labora- 
tories, Fort Monmouth, NJ. 


Courtney-Pratt High-Speed Camera, Series 600 


J. Langham Thompson, Ltd., Bushy Heath, Herts, 
England, have announced availability of their Court- 
ney-Pratt High-Speed Camera, Series 600, which is 
capable of taking from 100 to 150,000 pictures per 
second. 

The camera is of the image-sampling type wherein 
an optical arrangement, in this case a pair of lenticular 
plates, breaks up the picture into a symmetrical ar- 
ray of dots and elements. The space between these 
dots is large compared with their size so that a large 
number of independent pictures can be recorded on the 
one photographic plate (in this case 300 pictures are 
recorded on a single 4 by 5-inch photographic plate). 
The lenticular plates are situated in the focal plane of 
the main camera lens and the aperture moves in the 
aperture plane of the main lens. 

In this camera the number of actual lenslets of the 
lenticular plates is approximately 80,000 and each of 
the lenslets forms an image of the aperture at the 
focal plane and this image is recorded on the photo- 
graphic emulsion. For each position of the aperture 
there are recorded on the emulsion 80,000 of the 
small clements constituting one photograph. With 
suitable modifications of the scanning disc of the 
camera, it is possible to record at rates of 250,000 
pictures per second and, where the phenomenon to be 
investigated has sufficient luminosity, this figure 
could be increased to 1,000,000 per second. 
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Facilities are provided on the camera whereby it is 
possible, by directing diffused light through the main 
lens, to play back the sequence of events just photo- 
graphed. The printing of discrete pictures on a rec- 
ord of the series of events by cine-film can also be 
achieved with these facilities. 

An essential feature of the camera is the ease with 
which it can be transported from place to place. 
Weighing less than 50 pounds, and with no complex 
electronic equipment, it is a very compact portable 
instrument. 

Among applications for this camera are studies of 
combustion, explosions, ballistics, Schlieren effects, 
high-speed mechanisms, crack formation, and frac- 
ture a ain and other materials. Further informa- 
tion may be obtained by communicating with J. A. 
Maurer, Inc., 37-01 31st Street, Long Island City 1, 
N. Y., American agents for the camera. 


Burke and James, Inc., Panoram 120 Camera 


A new all-metal panoramic camera which produces 
extreme wide-angle photographs without the distor- 
tion common to circuit cameras has been announced 
by Burke and James, Inc., 321 S. Wabash Ave., Chi- 
cago 4, Ill. 

Custom built of aluminum, the Panoram 120 is 
much lighter in weight than other wide-view cameras. 
It is available in two models. Features of the Pano- 
ram 120 Mark I camera include four exposures, 2' , by 
7 inches, on one roll of standard No. 120 film; single- 
speed louver-type shutter, second only; 5-inch 
Ross lens, fixed focus; wire frame finder; dimensions 
4'/. inches high by 10 inches wide by 8'/, inches deep; 
standard tripod socket; detachable ground glass 
back and two detachable magazines; and double 
bubble level. 

The Panoram 120 Mark II is the same as Mark I but 
in addition has focusing mount and X Flash Syn- 
chronization. A durable lightweight fibre case is 
available for either model. 
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New Bolex H-16 16mm Reflex Motion Picture 
Camera 


With the introduction of the new H-16 i6mm Reflex 
Motion Picture Camera, Paillard Products, Inc., 100 
6th Ave., New York 13, N.Y., brings to the 16mm 
photographer a new system of motion picture pho- 
tography. It is said that the camera makes pos- 
sible viewing and focusing through the taking lens 
before and during shooting. The photographer 
need only look through the eye-level viewfinder to 
frame his picture, and press the starting button to 
shoot. What he sees, he gets, with no flicker in the 
viewing image. The reflex system allows accurate 
alignment of the camera at all distances, with 
all lenses, and is valuable for titling, special effects, 
extreme close-up cinematography, microcinema- 
tography and absolute framing for all shots. 

The image is picked up behind the lens in front of 
the shutter by a semi-reflecting prism, and can then be 
viewed right side up and six times enlarged from be- 
hind the camera through the eye-level focus. The 
eye-level focus is equipped with an adjustment for 
various eyesights. 

The camera also comes equipped with the standard 
Octameter viewfinder for use in those cases where an 
optical viewfinder might be more desirable, such as 
for sports or at night. It has all the listed fea- 
tures of the other H-16 models, such as filter slot, 
automatic threading, full 100-foot rewind, registrator 
claw, frame counter, visible and audible footage 
counter, etc. 


Bolex Underwater Camera Case 


A new underwater camera case designed to hold any 
Bolex H-16 motion picture camera and to operate at 
depths down to 330 feet has been developed by Pail- 
lard Products, Inc., 100 6th Ave., New York 13, 
N.Y. 

The case is calibrated for any Kern Paillard wide- 
angle lens, Switar 10mm f/1.6, Switar 16mm f/1.8, 
and Yvar l6mm f/2.8. The Switar 10mm lens is 
especially recommended for underwater filming be- 
cause of the high speed and wide field of view. The 
case is not calibrated tor other makes of lenses. The 
camera while under wacer can be completely operated 
from the outside since all essential controls are pro- 
vided, including winding, diaphragm setting, and 
shutter release. The footage counter is visible from 
the outside. Viewing is done through a parallax- 
corrected gunsight located on the side of the case. 
The shutter release can be locked to prevent acciden- 
tal operation of the camera. Provision is made for a 
retaining strap on both handles and a lighting unit 
on the bottom of the case. The case is pa ee with 
a filter to increase the picture contrast in black-and- 
white filming. 


An f/2 Cassegrain Camera 


A. B. Meinel, The Astrophysical Journal, Vol. 124, 
pp. 652-654 (Nov. 1956). 
Describes and discusses a Cassegrain camera system 
constructed to provide prime-focus performance at the 
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Cassegrain focus. Use of this camera with the 82- 
inch McDonald telescope and the 40-inch Yerkes re- 
fractor indicates that this camera system could be used 
with advantage on many existing telescopes. Illus- 
trated. 3 references. 


A New Vacuum Plate-Camera of Large Capacity 


L. N. D. Lucas and P. B. Sewell, J. Sci. Instruments, 
Vol. 33, pp. 465-467 (Dec. 1956). 


A multiple-plate vacuum camera for use in vertical- 
column type electron optical apparatus is described. 
The camera incorporates a new method of plate 
storage and selection which is very reliable in opera- 
tion and makes large capacity and good pumping 
characteristics compatible with small volume. De- 
sign details are given for a camera of four liters free 
volume with a capacity of twenty-four 3'/4 by 4!) 4- 
inch photographic plates. Illustrated. 4 references. 


Instrumentation 
The Baker-Nunn Satellite-Tracking Camera 


Karl G. Henize, Sky and Telescope, Vol. 16, pp. 108-11 
(Jan. 1957). 


A brief discussion and description of the newly- 
designed Baker-Nunn satellite-tracking camera which 
will be used for precision photographic tracking of the 
earth satellite scheduled to be launched in the fall of 
1957. 

The camera has a field 5 by 30 degrees which is 
photographed on a strip of 55mm cinemascope film 
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about one foot long. The focal length is 20 inches. 
The camera has a correcting plate of three components, 
of which the two outside surfaces are spherical and the 
four inner surfaces are aspherical. These components 
have greater optical power than the classical Schmidt 
correcting plate and, as a consequence, considerable 
chromatic aberration would occur. To overcome 
this and to achieve a truly apochromatic system, a 
combination of unusual glasses must be used: Schott 
KzFS-2 for the two outer elements and Schott SK-14 
for the central element. These reduce the chromatic 
aberration to zero at three distinct wave lengths. 

The mirror is spherical, with a 31-inch diameter. 
The focal surface has a 20-inch radius of curvature, 
but with slight deviations from a perfect sphere. 
These deviations are figured into the glass backup 
plate against which the film is stretched during an 
exposure. Dr. James G. Baker designed the optical 
system while the design of the mounting, tube, drives, 
and other mechanical parts is the work of Joseph 
Nunn. Illustrated. 


Photographic Instrumentation at Project SMART 


Darrell Lassiter and William Krupp, J. SMPTE, 
Vol. 66, pp. 68-70 (Feb. 1957). 


Project SMART, Supersonic Military Air Research 
Track, is a 12,000-foot supersonic sled track designed 
and built for the Air Force. The track is located 
and operated to simulate pilot escape systems of high- 
speed aircraft. Photographic instrumentation of 
the site is described. The instrumentation must pro- 
vide three types of data: (1) trajectory information to 
determine whether the pilot does or does not clear the 
empennage of his airplane; (2) altitude and gyra- 
tional effects resulting from wind loading or other 
forces to ascertain whether the pilot has exceeded the 
limits of human tolerances as set by Aero Med; and 
(3) to gather ‘‘what happened’’—event coverage. 

The camera instrumentation includes the following 
cameras: Bowen CZR-1 Acceleration Camera, High- 
Speed Mitchell motion picture camera, Eastman 
High-Speed motion picture camera, and Bell & Howell 
model 7ODA motion picture camera. Other cameras 
used included the 16mm GSAP, the Fairchild HS-100, 
and the Traid 200. 


Cine-Photo Apparatus Time-Lapse Model SSX 


The Opplem Co., Inc., 83 Uhland Street, East 
Rutherford, N.J., has announced the development of a 
new Cine-Photo Apparatus Time-Lapse Model SSX 
for use with or without microscope. The equipment 
features smooth quiet operation, said to be absolutely 
vibrationless, and is provided with a safety slip 
clutch to avoid film tearing. All controls are en- 
closed in a panel board and the equipment can be 
adapted to any 16mm camera, even if the camera has 
no provision for single framing. The entire equip- 
ment for time-lapse studies can 4 used with all types 
of photomicrographic apparatus, or without a micro- 
scope. 
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The equipment is operated directly from 110- 
115V AC 60-cycle outlets. Frequency of framing is 
from 2 seconds to 120 seconds in '/ 1 seconds and from 
1 minute to 120 minutes in 6-second increments. The 
exposure time is from '/ 1» second to 20 seconds in '/ 
second steps. The cycling is manually set by a time 
cycle selector coupled with dial face settings. 


® Optics 
New Lens System 


C. G. Wynne, Reports on Progress in Physics, Vol. 19, 
pp. 298-325 (1956). 


After an introductory discussion of the elementary 
aberration theory of corrected optical systems, and 
some consideration of new optical materials and 
processes, recent forms of optical imaging systems are 
described. Most of these are systems of spherical 
refracting surfaces, but aspheric and reflecting systems 
are also included. A list of some 95 U.S. and foreign 
lens patents is given. Illustrated. 25 geferences. 


Optics Before the Camera 


Charles Burns, J. Television Society, Vol. 8, pp. 117-122 
(July-Sept. 1956). 


A number of important applications of TV require 
the use of an optical system in addition to the camera 
itself. Some fundamental features of such optical 
systems are described with practical details concern- 
ing adjustment and use with normal types of TV 
cameras. Illustrated. 


Gamma Radiation Insensitive Optical Glasses 


N. J. Kreid] and J. R. Hensler, J. Opt. Soc. Amer., 
Vol. 47, pp. 73-75 (Jan. 1957). 


Specially developed optical glasses maintain their 
transparency under exposures up to 10° roentgens of 
cobalt-60 gamma radiation and are usable at 5 X 10° 
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roentgens. Ordinary optical glass colors at 104 
roentgens or less and is nearly useless at 10° roentgens. 
Illustrated. 3 references. 


Optical Semi-Reflectors 


K. H. Spring and N. P. Barton, Vacuum, Vol. 4, pp. 
20-25 (Jan. 1956). 


The optical properties and methods of preparation of 
various metals, semi-metals, and dielectrics which 
may be used as optical semireflectors are surveyed. 
Suggestions are made for obtaining any desired re- 
flectance. 13 references. 


Some “Black”’ Interference Filters 


K. H. Spring and N. P. Barton, Vacuum, Vol. 4, pp. 
26-29 (Jan. 1956). 


The construction of various types of interference 
mirrors, designed to reflect near infrared and to ab- 
sorb visible radiation, is described. The spectral dis- 
crimination of the simple type of interference mirror 
may be enhanced by taking advantage of the optical 
properties of gold or germanium. 5 references. 


Interference Filters for the Infrared 


Robert G. Greenler, J. Opt. Soc. Amer., Vol. 47, pp. 
130-131 (Feb. 1957). 


Representative transmission curves of interference 
filters made with evaporated multilayers of tellurium 
and rock salt for the region around 10 microns are 
given. The filter band pass may, however, be lo- 
cated at any wavelength in the 5 to 20-micron spec- 
tral region. Illustrated. 4 references. 


|Ilumination 


Characteristics and Applications of Axial Filament 
Lamps 


C. W. Pearson, E. A. Lindsay, and R. T. Dorsey, 
Illuminating Engineering, Vol. 51, pp. 782-790 
(Dec. 1956). 


A new incandescent lamp design is described which 
offers up to 15 per cent more light without any 
change in lamp wattage. Its applications in various 
fields are discussed. Illustrated. 


New Developments in Short Arc Lamps 


Theodore C. Retzer and George W. Gerung, [//uminat- 
ing Engineering, Vol. 51, pp. 745-752 (Nov. 1956). 


Covers development progress on high-pressure 
short-arc lamps in sizes from 800 watts to 2500 watts. 
Improvements in design features which have made 
these lamps practical for various applications are 
described. Electrical characteristics, arc brightness, 
spectral energy distribution curves, and applications 
of the different lamps are presented. Illustrated. 5 
references. 
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A Uniform Light Source Excited by Radio Frequency 


Sanford C. Peek, I//uminating Engineering, Vol. 52, pp. 
96-102 (Feb. 1957). 


This paper describes the development of a new 
small, bright, uniform light source. The light source 
is described, its development is discussed, and poten- 
tial applications for the source are examined. Some 
of the potential applications are in television tube 
processing and in infrared spectroscopy, and as a 
light source for motion picture printers and for 16mm 
motion picture projectors. Illustrated. 


Amplex "Baseless” Photoflash Lamp 


Amplex Corp., 111 Water St., Brooklyn 1, N.Y., 
has announced availability of a new ‘‘baseless’’ photo- 
flash lamp, the product of Philips Laboratories, 
Eindhoven, Holland. Designated as the Amplex PF1 
for the clear bulb and PF1B for blue, the new baseless 
type is a medium-peaking — (class M) with a peak 
duration of 18-20 milliseconds and suitable for use 
with all presently available fixed focus and synchroniz- 
ing cameras. Output of 7500 lumen-seconds makes 
the lamp one of the most powerful small-bulb lamps 
available. In operation, the lamp is placed in its 
permanent adapter base which fits any bayonet-base 
flashgun. A lever at the right of the adapter ejects the 
used bulb. 


Photographic Applications of Panelescent Lamp 


The Panelescent lamp is one of several electro- 
luminescent lighting products of Sylvania Electric 
Products, 1740 Broadway, New York, N.Y., and its 
photographic applications were recently demon- 
strated by Sylvania. 

The Panelescent lamp is suitable as a dark-room 
light for commercial, industrial, and other photogra- 

hers. The lamp is a low-intensity unit which emits 
a soft, diffused light, and is available in blue, green, 
and yellow tints. Only .025 inch thick, the dark- 
room lamp is very rugged (constructed of porcelain- 
ized steel with a ceramic-phosphor coating), possesses 
a low operating temperature and long life. Other 
applications of the Panelescent lamp now being de- 
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veloped include its use in a photographic transpar- 
ency illuminator and as a light source for contact 
printers. 


High-Speed Explosive Argon-Flash Photography 
System 


Robert G. S. Sewell, Lawrence N. Cosner, Henry W. 
Wedaa and Rolland Gallup, J. SMPTE, Vol. 66, 
pp. 21-24 (Jan. 1957). 


Describes a method of taking successive photo- 
graphs of high-speed transient events by means of an 
argon-explosive system. The system comprises an 
explosive-train assembly, a Fresnel lens, and a number 
of cameras. The photographic results of a series of 
plate-perforation tests using 20mm rounds are pre- 
sented. Illustrated. 7 references. 


Xenon Flash Tube of Small Size 


H. E. Edgerton and P. Y. Cathon, Rev. Sci. Instru- 
ments, Vol. 27, pp. 821-825 (Oct. 1956). 


Describes and discusses a cylindrical xenon elec- 
tronic flash tube, 1.2mm in diameter and 6mm long. 
The flash tube has been operated at 6000 flashes per 
second from a thyratron driver circuit. The duration 
of the flash varies from 0.3 to 3 microseconds, depend- 
ing on circuit conditions. A peak brightness of 10° 
candles per square centimeter has been achieved with 
the lamp. Illustrated. References. 


Triangular Lens and Bi-Metal Tube Maintain Light 
Intensity 


Anon. Electrical Design News, Vol. 2, pp. 10-11 
(March 1957). 


A brief description of a triangular lens combined 
with a bi-metal tube to keep automatically a carbon 
arc searchlight operating at its maximum light inten- 
sity. Illustrated. 


® Sensitometry 


Balance Indication and Density-Range Extension in a 
Split-Beam Densitometer Using Low-Frequency Beam 
Chopping 


D. M. Neale, J. Phot. Sci., Vol. 4, pp. 126-129 (Sept.- 
Oct. 1956). 


Briefly described is a split-beam densitometer in 
which the sample is placed in one beam and the com- 
parison wedge in the other. The two beams are 
chopped alternately at a low frequency before being 
directed to a common photo-cell. An electrometer 
valve converts the photo-cell output to a low-fre- 
quency signal proportional to the density difference. 
This error signal is sampled by a photoelectric switch, 
applied to a simple memory circuit and used to oper- 
ate a center-zero balance indicator. An optional 
refinement is a range-extension circuit which auto- 
matically increases the amplification at higher densi- 
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ties. The density range over which sensitivity is 
uniform is thus extended by approximately 1.0 unit. 
Alternatively, a smaller sample spot may be used 
over the same density range as before. The densi- 
tometer is characterized by the simplicity and stabil- 
ity of its amplifier and power supply. Illustrated. 3 
references. 


A Densitometer for Color Print Materials 


P. B. Watt, J. Phot. Sci., Vol. 4, No. 5, pp. 116-120 
(Sept.-Oct. 1956). 


In the instrument described, a light source of con- 
stant intensity illuminates the paper normally to the 
surface, and the light reflected at 45 degrees falls on a 
photocell the output of which is amplified and fed 
to ameter. By employing a ring reflector consisting 
of a portion of an ellipsoid, high photometric ef- 
ficiency is obtained enabling very dense filters, such 
as interference filters, to be used. Illustrated. 


Photoelectric Densitometers 


G. Syke, J. Phot. Sci., Vol. 4, p. 131-133 (Sept.- 
Oct. 1956). 


Characteristics of barrier-layer, vacuum, multi- 
plier, photoconductor, and phototransistor photo- 
cells are compared and their suitability for densi- 
tometry assessed. The Baldwin photometer and 
densitometer attachment are described, together with 
a critical survey of performance and limitations in 
black-and-white and color densitometry. Illustrated. 


An Automatic Densitometer 


R. J. Hercock and G. E. A. Sheldrick, J. Phot. Scz., 
Vol. 4, pp. 113-115 (Sept.-Oct. 1956). 


The development and operation of a transmission 
densitometer which automatically seeks a balance 
point between the unknown and reference densities 
is described. The action of balancing takes less 
than a second and densities up to 6.0 can be read. 
Illustrated. 5 references. 


A Simple Treatment of the Relation Between Diffuse 
and Specular Density 


P. G. Powell, J. Phot. Sci., Vol. 4, pp. 120-125 (Sept.- 
Oct. 1956). 


A formula is developed from elementary diffraction 
theory for the intensity and distribution of the dif- 
fused light from a developed photographic emulsion 
layer, and calculations are given of the resulting rela- 
tion between diffuse and specular densities. The 
experimental results show that the theory gives a 
useful general picture of the behaviour of developed 
emulsion layers. The uneven surface of the layer, 
however, has a marked effect on measurements of 
specular density, and so of the Callier effect. Illus- 
trated. 14references. 
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Microdensitometer for Photographic Research 


Joseph H. Altman and Keith F. Stultz, Rev. Sci. In- 
struments, Vol. 27, pp. 1033-1036 (Dec. 1956). 


A recording microdensitometer is described that 
has a resolving power of 800 lines’ mm when the scan- 
ning aperture is 1 micron wide and 200 microns long. 
The response is linear in density to 3.0 for the same 
aperture. By narrowing the aperture to 0.1 micron, 
the resolving power can be increased to 1800 lines/mm. 
The record is made on chart paper with rectangular 
coordinates, on punched or on both. Illus- 
trated. 6references. 


® Non-silver Processes 
The Signal Corps’ “Pictures in Plastic’’ Process 


A new photo-sensitive plastic which could be used 
militarily for printing photographs in areas affected 
by atomic radiation and could be adapted for many 
unique civilian uses has been developed by the U.S. 
Army Signal Corps Engineering Laboratories, Fort 
Monmouth, N_J. 

Ordinary photographic papers tend to fog under 
nuclear radiation. The new plastic is almost unaf- 
fected by gamma rays and therefore has a particular 
military value for use in “‘hot’’ areas. Pictures 
made by using the plastic process are clear, durable, 
waterproof, and are stronger than today’s paper 
prints. 

Discovered by the Ferro Chemical Co. of Bedford, 
Ohio, the process offers other important military ad- 
vantages. No water is needed and only a limited 
amount of equipment is required in the new system. 
Neither chemicals nor a dark room are required. 
A mercury arc lamp takes the place of an exposure 
light and an oven replaces the trays of hypo and 
developing solution. Total developing time is five 
minutes. 
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To produce the plastic print, an aluminum plate 
coated with a special vinyl plastic is placed under a 
negative, as in conventional printing. It is then 
exposed to strong ultra-violet light for five seconds. 
The light rays from the mercury-arc lamp produce an 
invisible image in the plastic. Baking at 320 to 350 
F develops the picture. Since the vinyl plastic is 
sensitive only to ultra-violet, it can be exposed safely 
to the electric light of an ordinary room. A dark 
room is not required. Since the image is embedded 
in the plastic, long life can be expected. The plastic 
background can be white or colored. 


® Projection 
Todd-AO 


Stanley W. Bowler, Brit. J. Phot., Vol. 104, pp. 42-45 
(Jan. 25, 1957). 


A brief description of the new wide-screen Philips 
Projection System. Illustrated. 


Richardson Model V-500 Film Viewer 


A new film viewer, Model V-500, has been an- 
nounced by the Richardson Camera Co., 171 West 
Magnolia Blvd., Burbank, Calif. 

The optical components of the viewer are mounted 
on a rigid lightweight structural aluminum frame, 
heliarc welded. This construction maintains precise 
alignment of the mirror, lens and prism system. 

The Model V-500 Film Viewer will accept the 
Richardson standard interchangeable film transport 
mechanisms for any size film. Matching optical con- 
densing systems are available as well as various lenses 
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which are easily interchangeable and which produce 
light intensity and resolution. The film may be ad- 
vanced one frame at a time, forward or reverse, or run 
at variable speeds in cine-motion up to the maximum 
frames per second recommended for the particular size 
film transport. 


New Projector for Data Reduction 


Remote control of prolonged single-frame projection 
at full illumination is a feature of a new projector for 
critical analysis of 16mm motion picture films. Both 
forward and reverse projections in a range from 6 to 24 
frames per second can also be controlled from a hand- 
held remote control box. 

Called the L-W Industrialist, the new projector is a 
modification of an Eastman Kodak Co., 16mm silent 
Analyst projector, combining the features of the 
Kodascope projector with special adaptations required 
for data iindiet and methods analysis. 

The L-W Industrialist can project a single still 
picture for prolonged study without the loss of il- 
lumination or the heat damage to film that has been a 
drawback in the past. The ability to advance or 
reverse by remote control one frame at a time or at cine 
speeds of from 6 to 24 frames per second permits slow 
speed frame-by-frame analysis of any portion of the 
film. Advancing or reversing to a certain portion of 
film is facilitated by the frame counter. A wide 
aperture plate will permit the user to add identifica- 
tion marks out to the sprocket holes. A tilting design 
aids in proper alignment of the picture. The L-W 
Industrialist is completely portable; it operates in 
its case and only the cover need be removed. For 
daylight viewing in the analyst's office, a Kodak Day- 
light Projection Viewer is built into the carrying case. 
Film capacity is 400 feet. Optimum cooling is pro- 
vided by a constant speed motor for blower service. 
A fast power rewind is provided. 

The L-W Industrialist is manufactured by the L-W 
Photo Products Co., 817 South Flower Street, Los 
Angeles 17, Calif. 


® Techniques and Applications 
Sonic Images 


E. E. Suckling, and W. R. Maclean, J. Acoustical Soc. 
Amer., Vol. 29, pp. 146-148 (Jan. 1957). 


This paper presents pictures of various objects 
which have been obtained by the authors using ultra- 
sound instead of light as illumination. Reference is 
given to previous papers which described the basic 
method. Subsequent modifications of the original 
method are described. Illustrated. 4 references. 


High-Speed Wide-Range Fluorite Spectrograph 


Chester J. Silvernail, J. Opt. Soc. Amer., Vol. 47, 
pp. 23-26 (Jan. 1957). 


A plane-grating spectrograph using a movable 
calcium fluoride camera corrector lens has been de- 
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signed and constructed. It can be used to cover a 
wavelength range from about 12,000A to 1,500A. 
The dispersion is approximately 58 A/mm, in the first 
order. The camera focal ratio of f/2 gives the in- 
strument a speed such that for relatively weak sources, 
the exposure times have been reduced from several 
weeks to a number of hours. Illustrated. 6 refer- 
ences. 


A Comparison of Various Commercially Available 
X-Ray Films 


Anon (in English), Acta Crystallographica, Vol. 9, 
Part 6, pp. 520-525 (10 June 1956). 


The speeds for copper and molybdenum radiation, 
the fog density, the granularity, the absorption of 
copper radiation, and the density versus x-ray expo- 
sure curve have been determined for forty-one com- 
mercially available types of x-ray film. The results 
are tabulated and a short description is given of the 
experimental procedure followed. The work was 
sponsored by the Commission on Crystallographic Ap- 
paratus of the International Union of Crystallography. 
Illustrated. 3 references. 


Disaster Monitoring With Amateur Photographic 
Film and With Dental X-Ray Film 


Margarete Ehrlich, Radiology, Vol. 68, p. 251 (Feb. 
1957). 


A brief review and discussion of an investigation of 
the problem of radiation monitoring with amateur 
and commercial photographic films. The work 
covered all products generally available in drug stores, 
photographic stores, and dental offices throughout the 
United States. The data were obtained in a series of 
laboratory tests and in an actual field exposure to the 
prompt radiation from the detonation of a nuclear 
device during the 1955 series of atomic tests at the 
Nevada Test Site. Illustrated. 3 references. 


Color in Electron Microscopy and Radiography 


G. E. Donovan, J. Phot. Sci., Vol. 4, pp. 142-144 
(Nov.-Dec. 1956). 


Orthodox radiographs and electronmicrographs are 
in monochrome. Methods are described for using 
high, medium and low kilovoltage records as color 
separation negatives to give a single picture in color. 
6 references. 


Recent Advances in Science: Flying-Spot Micro- 
scopes and Kindred Devices 


F. A. Vick, Scéence Progress, Vol. 44, pp. 655-659 
(Oct. 1956). 


A short but comprehensive review of the applica- 
tions of scanning techniques and flying-spot micro- 
scopes. Of particular interest is the flying-spot 
method using a cathode-ray tube as a scanning light 
source as applied to the transmission of facsimile 
pictures (W. H. Bliss and C. J. Young, R.C.A. Review, 
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Vol. 15, No. 275, 1954). This has been used, for 
example, to obtain at a branch library a copy of mate- 
rial scored at a central library, and the method is 
faster than the conventional mechanical-plus-optical 
ones. A speed of 400 pages a minute was achieved us- 
ing intermediate film, or about 1'/» pages a minute 
without film. 12 references. 


New 105mm Micro-Masier Microfilm System 


A microfile system developed by Micro-Master, 
Inc., Kansas City, Mo., in association with Keuffel 
and Esser Co., Hoboken, N.J., is reported as embody- 
ing an entirely new concept in reproduction and 
providing a series of advantages that make it superior 
to existing reproduction processes, including 70mm. 
Reproductions from Micro-Master negatives are de- 
scribed as clear, sharp and free from distortion, com- 
pared with what was previously possible with micro- 
film systems that are suitable only for reference where 
enlargements over ten diameters are involved. 

The 105mm negative (nominally 4 by 6 inches) is 
big enough to be identified and read with the naked 
eye, except in the case of highly complex drawings. 
Economical 4 by 6-inch contact card prints are avail- 
able for separate filing and indexing and for situations 
in which a positive is preferred to a negative. The 
size of Micro-Master negatives was designed to fit 
standard five by eight inch steel filing drawers. Thus, 
filmed drawings can be stored in approximately '/ssth 
of the space required by the tracings. 

The Micro-Master line includes fully-engineered 
screen projectors, table-top viewers with an 8 by 12 
inch surface, and large-sized viewing tables for draft- 
ing room use. 
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The Mullard, Ltd., Exhibit at The Third International 
Congress of High-Speed Photography 


In connection with the above Congress in London, 
England, Sept. 10-15, 1956, Mullard, Ltd., exhibited 
high definition image converter tubes and image dis- 
sector tubes for recording a series of frames in sub- 
microsecond periods. The image converter tubes are 
electromagnetically focused and function as high speed 
electronic shutters. Electromagnetic scanning is also 
possible with some tubes, for example the ME1200, 
a diode image converter tube for exposures down to 
10-7 seconds. Shuttering action is, in effect, ob- 
tained by switching on the tube for the required short 
period by applying a voltage pulse of 6kV. Lower 
shuttering voltages are possible with triode tubes 
such as the ME1201 which can be switched on by a 
grid voltage of 2-3kV. 

Short pulses of voltage for operating the above tubes 
can be generated by hydrogen thyratrons. Where 
much shorter exposure times are required a coaxial line 
pulse generator may be used. In this case, it is ad- 
vantageous to employ an image converter tube spe- 
cially designed so that it can be fitted into a coaxial 
line structure. The experimental tube ME1203 is a 
diode image converter for use with coaxial lines in 
conjunction with a matching impedance. Exposures 
of 4 X 10~* second have been recorded using a 13- 
ohm line giving pulses of about 20kV. 

Another experimental] tube has unity magnification. 
It has been successfully pulsed at 16kV to give 10~7 
second exposures. There is a brightness gain over the 
previous tubes, which have an electron-optical mag- 
nification of 4 times. Although image converter 
tubes used as electronic shutters have given satis- 
factory single exposures as short as 10~* second, the 
most efficient fluorescent screens have an afterglow 
of 2 X 10~* second, which limits the repetition rate 
for multiple shots and causes blurring if high speed 
film transport is used. To make possible the record- 
ing of up to 100 frames on a single negative, image 
dissector tubes have been developed. 

The photo-cathode of an image dissector tube is 
active only in an array of ‘‘mark’’ areas separated by 
non-emitting “‘spaces,’’ so that with uniform il- 
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lumination on the cathode only the “‘mark"’ areas are 
reproduced on the fluorescent screen. 

During an exposure, electromagnetic or electro- 
static scanning deflects the ‘‘marks"’ uniformly across 
the “‘spaces’’ at the screen, the tube being switched off 
before overlapping occurs. The result is a composite 
negative which can be analyzed into a series of frames, 
each representing a single time clement. The analysis 
can be effected by viewing through a suitable trans- 
parency or by ‘‘playing back’’ through a decoding 
tube. 

One type of image dissector tube is the ‘dot cath- 
ode”’ ake. The cathode is active in an array of dots 
0.001 inch square and 0.009 inch apart. The above 
tubes are available only on special order and full tech- 
nical information may be obtained from the manu- 
facturers, Mullard Ltd., Mullard House, Tarrington 
Place, London, W.C.1, England. 


Recent Developments in the Photographic Recording 
of Television Images 


W.D. Kemp, J. Phot. Sci., Vol. 4, pp. 137-142 (Nov.- 
Dec. 1956). 


This paper shows that the tone distortions intro- 
duced by the photographic process can be compensated 
by the use of non-linear electrical circuits. The 
method of ‘*high gamma”’ recording which improves 
sensitivity is described, and the transfer characteris- 
tics of a telecine machine are given. The dangers of 
excessive gamma are discussed. [I]lustrated. 1 refer- 
ence. 


® Miscellaneous 
Clinical Experiments With Image Intensification 


J. T. Mallams and J. E. Miller, Radiology, Vol. 67, pp. 
877-880 (Dec. 1956). 


Image intensification reached the commercial stage 
in 1953 with the availability of the Westinghouse 
Fluorex Amplifier. By accelerating photoelectrons 
emitted from the original fluorescent image and con- 
centrating them by an electron-optical system on a 
fluorescent screen '/o;th the size of the input screen, 
an image several hundred times brighter than the 
original is obtained. No darkened room or dark 
adaptation is required for the examination. Intensi- 
fication is most useful in gastrointestinal tract stud- 
ies, myelography, and cardiac catheterization. The 
presently small screen area is a handicap only in the 
simultaneous visualization of the cardiac apex and 
barium-filled esophagus and in cine-radiography. 
(Ansco Abstracts, No. 22, Jan. 1957). 


Choosing Equipment for Drawing Reproduction 


Arthur W. Taber, Product Engineering, Vol. 28, pp. 135 
139 (Jan. 1957). 


A critical comparison of printing and photocopying 
machines as related to the needs of a medium-sized 
engineering department. Included is a description of 
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techniques for revising or restoring old drawings with 
a minimum of drafting time. Illustrated. 


New Horizons in Photographic Engineering 


Frank Smith, Signal, pp. 44-45 and 48-49 (Nov.-Dec. 
1956). 


Summarizes some current and recent developments 
in the domain of photographic engineering such as 
cinefluorography, infrared evaporography, electro- 
photography, electronic light sources, stroboradiog- 
raphy, TVX and x-ray micrography, light amplifi- 
cation, and video tape recording. The author states 
that an analysis of these developments clearly indi- 
cates the trend away from conventional silver-halide 
processes and the impact of electronics on photo- 
graphic engineering in general. I} lustrated. 


Servotherm Model 1370 UV-IR Photometer 


According to an announcement by the Servo Corp. 
of America, New Hyde Park, N.Y., they have de- 
veloped a new instrument, the Servotherm Model 
1370 UV-IR Photometer, which is a ruggedly con- 
structed portable device designed to measure accu- 
rately radiation in selected spectral bands correspond- 
ing to various specific film types. It covers the wide 
range of 0.3 to 3.0 microns (UV, visible, and IR). 
The photometer is self-powered by batteries operating 
at any altitude. The instrument is independent of 
ambient temperature variations, and may be mounted 
on either tripod or hand grip. 

The controls operate from the back of the photom- 
eter and sights outline the fields of view. Shutter 
speeds covering exposures from 1/1600 to 1 second are 
engraved on the case. The instrument operates in 
temperatures from —20 to 40 C. It weighs approxi- 
mately four pounds and measures 8'/ 4 by by 5''/ 16 
inches. 


Diadur Precision Scales and Reticles 


Bushnell Optical Corp. of America, 43 E. Green 
Street, Pasadena, Calif., has announced availability of 
Diadur precision scales and reticles. The Diadur proc- 
ess, which emanates from Germany and for which 
Bushnell is the sole U.S. distributor, is said to be 
unique in its durability and capacity for reproduction 
without deviation. The Diadur layer on glass is de- 
scribed as being an integral part of the optical surface, 
chemically resistant to normally encountered solvents, 
and completely impervious to attack by tropical fungi. 
Diadur surfaces are said to be actually harder than the 
glass support, eliminating the need for cover glasses. 

Diadur layers can be opaque on a clear base, or 
clear on an opaque base. The degree of reflection or 
transmission of Diadur reticles with white light may 
be varied from one extreme to the other. Diadur 
layers are opaque in the infra-red region and may be 
produced for ee lighting. 

Diadur masters are reproduced by non-optical 
photographic processes, thus eliminating optical dis- 
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tortions, and are always produced actual size, and 
never photographically reduced. 

Other items that may be reproduced by the Diadur 
process include standardized test plates, resolution 
targets and test patterns, special pin holes for light 
sources, star tests, theodolite and phototheodolite 
scales, and scales for fire control systems. 


Slide Rule For Radiographic Analysis 


Bruno Lundberg and Barton L. Henke, Rev. Sci. 
Instruments, Vol. 27, pp. 1043-1045 (Dec. 1956). 


A simple slide rule has been developed which, 
with a single setting of the scale, permits rapid and 
accurate determination of radiographic transmission, 
absorption index, and the photographic film density 
corresponding to the direct x-ray beam. Illustrated. 


A Method Using Dielectric Heating for Splicing 
Motion Picture Film 


R. W. Upson, Emery Meschter and W. R. Holm, 
J. SMPTE, Vol. 66, pp. 14-17 (Jan. 1957). 


A practical way of achieving a new high level of 
splicing strength and performance on motion picture 
film is described. The method does not use cement, 
but depends on dielectric heating for its operation. 
It provides durable and highly reliable splices need- 
ing only a very small overlap area. The method 
should be adaptable to many different splicers. Illus- 
trated. 


New Revised Kodak Color Films Data Book 


A new revised edition of the popular Kodak Color 
Films data book which includes the new improved 
products has been announced by the Eastman Kodak 
Co., Rochester, N.Y. Data sheets on the higher- 
speed, higher-definition Kodak Ektachrome Films de- 
signed for Process E-2, and the new negative films, 
Kodak Ektacolor Film, Type S, and Kodacolor Film, 
are included in the new edition of the book. 

The publication provides complete, practical in- 
formation to help the photographer realize the full 
potentialities of these color films. Important aspecés 
of handling these materials are discussed in the text 
while exposure and filter recommendations for in- 
dividual films are given in the data sheets. This new 
edition represents the first complete revision of the 
data book since its introduction. The 72-page book 
may be obtained from Kodak dealers. 


From Imbibition to Exhibition 


Edwin H. Land, J. Franklin Inst., Vol. 263, pp. 121- 
128 (Feb. 1957). 


A brief review and description of the Polaroid-Land 
picture-in-a-minute photographic process. Also 
briefly mentioned are a new Polaroid-Land film with a 
speed of 1000 ASA and the use of this process for 
making slides directly. Illustrated. 


¢ Patent Postscripts 


Epwarp K. KaprELIAN 


Digest of Recent Patents Relating to 
Electrophotography 


U.S. 2,776,907, C. Carlson (Battelle). 

Solvent vapor fixing of powder image on support 
surface. 
U.S. 2,777,418, R. Gundlach (Haloid). 


Development electrode above plate to increase uni- 
formity of development and reduce background. 


U.S. 2,777,745, J. McNaney (General Dynamics). 

Recording from cathode-ray tube employing elec- 
trophotographic, current-sensitive or polarizable sur- 
faces. 

U.S. 2,777,957, L. Walkup (Haloid). 

Corona charging device including a conductive 
grille between the corona discharge electrode and the 
plate. 

U.S. 2,778,946, C. Mayo (Haloid). 

Corona charging device including a second, lower 
voltage electrode between the high voltage elec- 
trode and the plate for regulating the charge. 

U.S. 2,779,306, H. Dunn (IBM). 


Device for controlling the automatic metering of 
toner to an electrophotographic developer station. 
U.S. 2,781,704, C. Mayo and E. Sabel (Haloid). 

Projection-type xerographic copying apparatus. 
U.S. 2,781,705, H. Crumrine, W. Lewis, and C. Mayo 
(Haloid). 

Paper-handling mechanism for drum-type xcro- 
graphic copying machine for reproduction of micro- 


film 


U.S. 2,784,109, L. Walkup (Haloid). 

Development electrode close to plate is provided 
with means for varying voltage during development. 
U.S. 2,784,694, H. Crumrine and C. Mayo (Haloid). 

Mechanical cleaning arrangement for development 
electrode in drum-type xerographic apparatus. 

U.S. 2,786,439, C. Young (RCA). 

Magnetic brush development using auxiliary alter- 
nating-current field for agitation. 

U.S. 2,786,440, E. Giaimo, Jr. (RCA). 

Developing station for xerographic apparatus util- 
izing magnetic brushes arranged in rotary cylindrical 
fashion. 
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U.S. 2,790,082, R. Gundlach (Haloid). 

Corona charging device having both positive and 
negative discharge electrodes and shield means for 
inactivation of the electrode of undesired polarity. 


U.S. 2,791,949, G. Simmons and W. Saul (Haloid). 

A projection-type xerographic copying apparatus 
provided with a movable charging grid for traversing 
the plate, and a magnetic brush developing station 
which develops the image during withdrawal of the 
plate. 


Photographic Contrast Control System 


U.S. 2,783,678, J. M. Andreas and D. H. Kelly, as- 
signors to Technicolor Motion Picture Corp. 
Contrast in a motion picture printer is controlled by 

sending part or all of the light through the negative a 

second time while in the printer gate to obtain a 

range of contrasts which vary from a minimum corre- 

sponding to the inherent contrast of the negative toa 
maximum corresponding to that which could be 
achieved if printing were done through two negatives 


superimposed. In its simplest form, light from source 
L passes through half-silvered plate B1, negative N, 
beam splitter B2, and printer lens C onto film A. 
Light from source L2 is reflected by beam splitter B2 
onto and through negative N, reflected by plate Bl 
through the film, the beam splitter B2 and the printer 
lens C, onto film A. By controlling the relative 
amounts of light from the two sources the image on 
film A can be all single pass light from source L1, 
all double pass light from source L2, or any desired 
ratio of the two. Other modifications show the 
use of polarizers and quarter wave plates to avoid 
reflection from the surface of the negative. One 
arrangement provides for sending the light source L2 
through the negative in the same direction for both 
passes. 
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Panorama Camera 


U.S. 2,794,379, G. T. McNeil, assignor to Photo- 
grammetry, Inc. 


This is a roll film panoramic camera capable of 
producing photographs covering slightly less than 
360° in azimuth. Film from supply chamber 11 
feeds around roller 19, is held against cylindrical sur- 
face 16 by means of flanges 13 and 14, and feeds around 
roller 18 into takeup chamber 12. Rotatable cover 21, 
driven by motor 23, carries roof prism 32 and lens 26. 
Within the camera body and carried by the cover 21 is 
a mirror 29 for directing the image formed by lens 26 
onto the film. Image motion is prevented by posi- 
tioning the nodal point of the lens on the axis of rota- 
tion. 


Photographic Apparatus 


U.S. 2,784,653, N. T. Pierce, P. D. Bartlett, H. E. 
Erikson, M. N. Fairbank, W. J. McCune, Jr., and 
A. L. H. Wright, assignors to Polaroid Corp. 

This is a processor for motion picture film and 
employs the Land diffusion-transfer process. A proc- 
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essing station 30 receives photosensitive strip 32 
and image receptive strip 34 with processing com- 
position between them after exposure of strip 32 at 
exposure station 35. The transferred image on strip 
34 passes through projection station 48. A control 
system 62 insures proper sequential operation of 
sprockets, etc. The various stations are shown and 
described in detail. 


Method of and Means for Controlling Light 


U.S. 2,792,752, A. J. Moncrieff-Yeates and M. L. 
Sugarman, Jr., assignors to RCA. 


# 


Light from source 21 is controlled during its pas- 
sage between electrode plates 23 and 25 by means of a 
powder cloud 33 which is produced by alternately 
charging and discharging a mass of powder particles, 
causing them to travel rapidly between the electrodes. 
Potential gradients of 2000 volts per centimeter are 
typical and a variety of powders can be used, in- 
cluding brass, zinc, graphite, magnesium silicate, 
talc, and magnesium oxide. The device can also be 
used as a light splitter by utilizing a transparent 
electrode. Another modification shows a plurality 
of these light-valve elements arranged to form a kine- 
scope. 


Method and Apparatus for Preparing a Latent 
Magnetic Image 


U.S. 2,793,135, J. C. Sims, Jr., and C. A. Norton, as- 
signors to Sperry Rand Corp. 

A uniformly magnetized magnetic printing plate 10 
is selectively demagnetized by subjection to a pattern 
of heat gradients corresponding to the copy 17 to be 
reproduced. Sensitivity of the system is increased by 
biasing the plate through preheating to a temperature 


| 
\ so 334 
“4 
4 36 
; 
© SS =F N 
Y 
WA 
| 
| 26 25 
3/ WZ N We 
@ 
/3- 
\ 
\\ -/0 
SY Ly 
SS LY, 
F7G.2 
42 


KAPRELIAN 


20 
Infra-Red Lamp 


Bias Heating Source 


Magnetic 
Printing Plate 


just below the curie point. Suitable plate materials 
include 18-8 stainless steel, cobalt-nickel alloys, and 
coatings of iron oxide dispersions. A magnetic ink is 
employed for making transfers from the developed 
plate. 
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Photopolymerizable Elements 


U.S. 2,791,504, L. Plambeck, Jr., assignor to E. I. du 
Pont de Nemours and Co. 


SOLID OR GEL PHOTOPOLYMERIZABLE LAYER 


10 

ANCHOR LAYER CONTAINING NON-HALATION 


FLEXIBLE FILM OR FOIL 


Letterpress printing plates are produced by exposing 
a photopolymerizable layer 10 to a light source 
through the copy to be reproduced. A lightweight, 
wear-resistant plate capable of high resolution is the 
result. The layer comprises an addition polymeriz- 
able ethylenically unsaturated compound capable of 
forming a high polymer and an addition polymeriza- 
tion initiator. Developing preferably is with a blend 
of ethyl acetate and ethanol which reduces the vis- 
cosity of the unpolymerized mixture to permit its 
ready removal by brushing, etc. Numerous examples 
are given. 


ae 
\ 
\ 
0 
/ 
Copy 
ome. 
j 


4 
; 
q 
: 
aa 
= 
: 
4 
‘ 
ae 
3 


“The Soctety of Photographic Scientists and Engineers 


President 

Executive Vice President 
Engineering Vice President 
Editorial Vice President 
Financial Vice President 
Secretary-Treasurer 


Managing Secretary 


Binghamton, New York 


Boston, Massachusetts 


Cleveland, Ohio 


Ithaca, New York 


Monmouth, New Jersey 


New York, New York 


Rochester, New York 


Southern California 


Southern Lake Michigan 


Washington, D.C. 


Mid-Gulf Area 


Box 1609 @ Main Post Office ¢ Washington, D.C. 


OFFICERS 


GEORGE T. EATON, Bldg. 59, Kodak Park, Rochester 4, New York 
STEVEN LEVINOS, Ansco, Binghamton, New York 

JOHN A. MAURER, 116-118 West 29th Street, New York 1, New York 
PETER KRAUSE, 69 Bourndale Road South, Manhasset, New York 
HERBERT MEYER, 325 Sequoia Drive, Pasadena 2, California 

NORTON GOODWIN, 826 Connecticut Avenue NW, Washington 6, D.C. 
EDWARD S. COBB, Box 1609, Main Post Office, Washington, D.C. 


CHAPTERS aad CHAPTER OFFICERS 


President 
Secretary 
President 
Secretary 
President 
Secretary 
President 
Secretary 
President 
Secretary 
President 
Secretary 


President 


Secretary 


President 
Secretary 
President 
Secretary 
President 


Secretary 


KEITH FAMULENER, 605 Main Street, Owego, New York 

L. A. MICCO, 125 Leroy Street, Binghamton, New York 

LOUIS ROSENBLUM, Photon, Inc., 58 Charles Street, Cambridge, Mass. 
E. FRANCIS MACNEILL, 253 Greendale Avenue, Boston, Mass. 

W. H. BOWERMAN, Box 154, Solon, Ohio 

CLINTON K. HAMLINK, 2230 South Overlook Road, Cleveland 6, Ohio 
ARTHUR C. SMALLMAN, 123 South Tioga Street, Ithaca, New York 
DAVID O. FLETCHER, 1314 East State Street, Ithaca, New York 
THEODORE CATELLI, 37 Brook Avenue, Little Silver, New Jersey 
JOSEPH MANGIARACINA, 30 Brook Avenue, Little Silver, New Jersey 
HENRY M. LESTER, 1382 East 14th Street, Brooklyn 30, New York 
RALPH BAUM, 408 Lexington Avenue, New York, New York 


WILLIAM S. SHOEMAKER, Rochester Institute of Technology, Rochester, 
New York 


ROBERT H. MAHER, Eastman Kodak Company, 343 State Street, 
Rochester 4, New York 


ROBERT O. MEASE, 26707 Eastvale Road, Rolling Hills, California 
BERNARD A. AUGUSTINE, 235 Annandale Road, Pasadena 1, California 
N. W. RODELIUS, 2749 Reese Avenue, Evanston, Illinois 

ROBERT J. MAZOR, 1438 West 123rd Street, Chicago 43, Illinois 
HOWLAND PIKE, RFD 2, Silver Spring, Maryland 

DWIN R. CRAIG, 815 Fisher Street, Falls Church, Virginia 


Organizing Committee R. E. LEWIS, CML, University of Chicago, Eglin Air Force 


Base, Florida 


| 

| 

| 

| 

| 


Members / 
astatning Photographic Scientists and Engineers 


Abrams Aerial Survey Corporation 

Ansco 

Argus Camera 

Charles Austin, Incorporated 

Bar-Ray Products, Incorporated 

Bausch & Lomb Optical Company 

Bell & Howell Company 

Charles Beseler Company 

Camerafiex, Incorporated 

Chemco Photoproducts Company, Incorporated 
Chicago Aerial Industries, Incorporated 

De Jur Amsco Corporation 

E. |. du Pont de Nemours & Company 
Eastman Kodak Company 

Ednalite Optical Company, Incorporated 
Elgeet Optical Company, Incorporated 
Enteco Industries, Incorporated 

Fairchild Camera & Instrument Corporation 
Farrand Optical Company, Incorporated 
Federal Manufacturing & Engineering Corporation 
Oscar Fisher Company, Incorporated 

The F-R 

General Electric Company 


Gordon Enterprises 


Graflex, Incorporated 

Grant Photo Products 

W. & L. E. Gurley Company 

The Haloid Company 
Harris-Seybold Company 
Horizons, Incorporated 

Hycon Manufacturing Company 
Houston Fearless Corporation 
Charles A. Hulcher Company 
Philip A. Hunt Company 

Bill Jack Scientific Instrument Company 
Kalart, Incorporated 

Kolimorgen Optical Corporation 
J. A. Maurer, Incorporated 

The Morse Instrument Company 
Nems-Clarke, Incorporated 

Pako Corporation 
Photogrammetry, Incorporated 
Polaroid Corporation 

Remington Rand, Incorporated 
Simmon Brothers, Incorporated 
Sun Ray Photo Products, Incorporated 
Technicolor New York Corporation 
Wollensak Optical Company 


Zoomar, Incorporated 


: 
Rt 
led 
| 
y 


- 
2 
— 
d 
- 


